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FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes 
abstracts  of  current  and  earlier  pertinent  monographs,  journal  articles, 
reports,  and  other  publication  formats.  The  contents  of  these  documents 
cover  the  water-related  aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the  characteristics,  conserva- 
tion, control,  use,  or  management  of  water.  Each  abstract  includes  a  full 
bibliographical  citation  and  a  set  of  descriptors  or  identifers  which  are  listed 
in  the  Water  Resources  Thesaurus  (November  1966  edition).  Each  abstract 
entry  is  classified  into  ten  fields  and  sixty  groups  similar  to  the  water 
resources  research  categories  established  by  the  Committee  on  Water 
Resources  Research  of  the  Federal  Council  for  Science  and  Technology. 

Sufficient  bibliographic  information  is  given  to  enable  readers  to  order  the 
desired  documents  from  local  libraries  or  other  sources.  WRSIC  is  not 
presently  prepared  to  furnish  loan  or  retention  copies  of  the  publications 
announced. 


Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by 
coordinating  and  supplementing  the  existing  scientific  and  technical  informa- 
tion activities  associated  with  active  research  and  investigation  program  in 
water  resources. 


To  provide  WRSIC  with  input,  selected  organizations  with  active  water 
resources  research  programs  are  supported  as  "centers  of  competence" 
responsible  for  selecting,  abstracting,  and  indexing  from  the  current  and 
earlier  pertinent  literature  in  specified  subject  areas.  Centers,  and  their  sub- 
ject coverage,  now  in  operation  are: 

•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division 
of  the  U.S.  Geological  Survey,  U.S.  Department  of  the  Interior. 

•  Metropolitan    water    resources    management   at   the    Center   for    Urban 
Studies  of  the  University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University 
of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water 
Resources  Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Research  Institute  of 
Rutgers  University. 

•  Eutrophication    at   the   Water    Resources   Center   of   the    University   of 
Wisconsin. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the 
University  of  Arizona. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964, 
as  well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water 
Resources  Research  and  other  Federal  water  resources  agencies  with  which 
the  Center  has  agreements  becomes  the  information  base  from  which  this 
journal  is,  and  other  information  services  will  be,  derived;  these  services 
include  bibliographies,  specialized  indexes,  literature  searches,  and  state-of- 
the-art  reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangement  of  this 
bulletin  are  welcome. 


Water  Resources  Scientific 

Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER   RESOURCES  ABSTRACTS 


02.  WATER  CYCLE 
2A.  General 


SOME     RUNOFF     PATTERNS     IN     A     PER- 
MAFROST AREA  OF  NORTHERN  CANADA, 

Alberta  Univ.  Department  of  Geography,  Edmon- 
ton, Canada. 

A  Sommer,  and  E.  S.  Spence. 
Albertan  Geograph,  No  4,  pp  60-64,  1968.  5  fig. 

Descriptors:  'Permafrost,  'Melting,  'Frozen 
ground,  Snowmelt,  Glaciers,  Precipitation  (At- 
mospheric), Ice  jams,  *Streamflow,  Discharge 
(Water),  Hydrographs,  'Surface-groundwater  rela- 
tionships. Fluctuation,  Regime,  International 
Hydrological  Decade,  Temperature. 
Identifiers:  *Active  layer,  *Dimensionless  hydro- 
graphs,  Ground  thermal  regime.  'Northwest  Terri- 
tories, Yellowknife  River,  'Canada. 

Dimensionless  hydrographs  of  the  Yellowknife 
River,  N  W  T,  Canada,  show  peak  runoff  in  July 
This  is  too  late  to  be  related  directly  to  snowmelt, 
because  mean  monthly  temperature  first  rises 
above  freezing  in  May.  The  gradual  rise  and  fall  of 
discharge  is  not  like  the  abrupt  rise  and  fall  as- 
sociated with  snowmelt  regimes.  The  peak  is  too 
late  to  be  explained  by  upstream  ice  blockage. 
Precipitation  and  discharge  data  for  1 957-58  in- 
dicate that  flows  regime  is  not  appreciably  affected 
by  the  summer  precipitation  pattern;  discharge 
varied  less  than  1  percent,  while  precipitation 
varied  by  300  percent.  High  flows  are  in  July,  the 
hottest  month,  with  a  pattern  similar  to  glacial-melt 
stream  regime.  The  thermal  regime  in  the  active 
permafrost  layers  is  suggested  as  the  control  of  flow 
regime.  Data  are  presented  in  dimensionless  hydro- 
graphs,  monthly  precipitation  graphs,  monthly  tem- 
perature graphs,  and  a  graph  of  ground  thermal 
regime. 
W68-OOOI  1 


TEMPERATURE  PROFILES  IN  WATER 
WELLS  AS  INDICATORS  OF  BEDROCK  FRAC- 
TURES, 

US  Geological  Survey. 

Frank  W.  Trainer. 

US  Geol  Surv   Prof  Pap  600-B,  pp  B210-B2I4, 

1968.  5  p.  3  fig,  2  ref. 

Descriptors:  'Water  temperature,  Wells,  Aquifers, 
'Bedrock,  New  York,  Geologic  control,  'Frac- 
tures (Geology),  Hydrogeology,  Dolomite,  Water 
circulation.  Subsurface  flow.  Stratigraphy,  Permea- 
bility, Groundwater  movement. 
Identifiers:  'Temperature  profiles,  Fracture  zones, 
Niagara  County,  Subsurface  drainage,  'In- 
terchange, Fluctuation. 

Wells  in  the  gently  dipping  Lockport  Dolomite  in 
Niagara  County,  New  York,  are  characterized  by 
downward  flow  of  water  from  fractures  in  upper 
parts  of  the  dolomite  to  deeper  fracture  zones. 
Temperature  profiles  for  the  wells  can  be  used  to 
determine  the  vertical  distribution  of  water-bearing 
fractures  because  the  profiles  show  inflections 
which  mark  levels  of  the  fracture  zones  receiving 
the  water.  Areal  distribution  of  fractures  can  be 
studied  by  correlation  of  the  fracture  zones  from 
well  to  well.  Representative  temperature  profiles 
are  described  and  their  use  in  interpretation  of 
fracture  distribution  illustrated. 
W68-000I6 


A  COMPUTER  MODEL  FOR  SOME 
BRANCHING-TYPE  PHENOMENA  IN 

HYDROLOGY, 

Illinois  Univ.,  Urbana. 

K.  H.  l.iao,  and  A.  E.  Scheidegger. 

Bull  of  Int  Ass  of  Sci  Hydrol,  Vol  I  3,  No  I ,  pp  5-13, 

Feb  1 968.  9  p,  3  fig,  2  tab,  6  ref. 

Descriptors:  'Computer  models,  'Porous  media, 
Hydrologic  properties.  Dispersion,  Channels. 
Groundwater  movement.  River  basins,  'Statistical 


methods,  Streamfiow,  Hydraulic  properties,  Flow 
nets.  Drainage  system. 

Identifiers:  'Dispersion  processes,  'Drainage  net- 
work, Horton's  law.  Flow  channels,  Graphs,  Fas- 
tran  language. 

Miscible  displacement  in  a  porous  medium--a 
dispersive  process  which  has  been  accounted  for  in 
several  theories  based  mostly  on  statistical 
mechanics-is  modeled  on  a  computer.  In  hydrolo- 
gy, branching  of  flow  lines  occurs  where  channels 
either  split  or  combine  forming  a  network,  such  as 
in  groundwater  flow  (splitting  flow  channels  in  a 
porous  medium)  and  in  the  formation  of  a  natural 
river  network  (combining,  e.e.,  inverse  branching 
of  small  rivers  to  form  large  rivers).  Such 
phenomena  can  be  treated  by  the  statistics  of 
topological  bifurcating  arborescences.  It  is  shown 
how  ensembles  of  arborescences  can  be  generated 
on  a  computer  and  expectation  values  for  observa- 
bles  can  be  calculated.  In  this  way  the  laws  of 
dispersion  processes  in  flow  through  porous  media 
and  Horton's  law  of  stream  numbers  in  drainage 
basins  are  shown  to  be  the  outcome  of  very  simple 
statistical  assumptions.  Tables  of  results  are  given 
for  model  flow  through  a  porous  medium  and  for 
model  of  river  net. 
W68-0OO19 


2B.  Precipitation 


RAINFALL    GROUPINGS    IN    THE    MIDDLE 
EAST, 

H.  L.  Striem. 

Int  Ass  Sci  Hydrol  Bull.  Vol  12,  No  1,  pp  59-64. 

Mar  1967.  6  p,  3  fig,  2  tab. 

Descriptors:  'Rainfall  disposition,  Frequency  anal- 
ysis, 'Distribution  patterns,  'River  flow,  Probable 
maximum  precipitation,  Meteorological  data.  Ru- 
noff, Rainfall-runoff  relationships,  Snowmelt,  In- 
termittent streams,  Hydrologic  aspects,  Discharge 
measurement,  Water  resources.  Measurement, 
Peak  discharge,  Water  year.  Wet  season. 
Identifiers:  'Middle  East,  Jerusalem. 

When  considering  annual  rainfalls  over  long 
periods,  it  seems  there  is  no  near  symmetrical 
frequency  distribution  about  an  average  value,  but 
rather  a  series  of  maxima  and  minima.  The  rainfalls 
of  Jerusalem,  when  analyzed  for  a  period  of  1 18 
years,  were  found  to  be  grouped  into  about  five 
maxima.  A  river  which  is  mainly  nourished  by  run- 
off and  snow-melting  would  have  groups  of  annual 
discharges  that  correspond  to  the  rainy  seasons. 
Analysing  the  Jerusalem  figures,  it  was  found  that 
the  frequency  distribution  encountered  had  only  a 
1 5  percent  probability  when  considering  it  to  a  case 
of  a  normal  Gaussian  distribution.  The  frequency 
series  of  the  rainfall  stations  investigated  did  not 
have  a  reasonably  homogeneous  distribution,  but 
lent  itself  to  an  interpretation  as  groupings  of  data 
with  typical  maxima  and  class  intervals.  This  study 
may  prove  interesting  to  hydrologists  and  planners 
of  water  resources. 
W68-00297 


HEAVY  RAINS  IN  SOUTHEASTERN  NEW 
MEXICO  AND  SOUTHWESTERN  TEXAS,  AU- 
GUST 21-23,  1966, 

Weather  Bureau,  ESSA.  El  Paso,  Texas;  University 

of  Texas,  El  Paso,  Texas. 

Elden  V.  Jetton,  and  Calvin  E.  Woods. 

Monthly  Weather  Review,  Vol  95,  No  4,  pp  221- 

226,  April  1967.  6  p,  15  fig,  1  tab. 

Descriptors:  New  Mexico,  'Rainfall  intensity.  At- 
mospheric pressure,  Flood  damage.  Storm  runoff. 
Synoptic  analysis,  Thunderstorms,  Flash  floods. 
'Depth-area-duration  analysis.  Meteorological 
data,  Cyclones,  Weather  patterns,  Air  temperature, 
Texas,  Floods,  Runoff,  Fronts  (Atmosphere), 
Precipitation  (Atmospheric),  'Prepipitation  ex- 
cess. 
Identifiers:  Stratosphere 


During  the  period  of  August  21-23,  1966,  heavy 
precipitation  ranging  up  to  17  inches  in  some  areas 
fell  in  southeastern  New  Mexico  and  southwestern 
Texas.  Some  of  the  possible  factors  contributing  to 
the  heavy  rains  are  presented  and  the  synoptic 
situation  associated  with  the  storm  is  analyzed.  A 
confluent  flow  from  the  Gulf  of  Mexico  and  from 
the  Pacific  Ocean  developed  before  the  storm  oc- 
curred. A  cold  front  moving  southward  across  the 
area  along  with  the  westward  movement  of  a  well- 
defined  700  m.b.  trough  appeared  to  be  contribut- 
ing factors  to  the  heavy  rains.  Convergence  existed 
at  the  700  m.b.  level  surmounted  by  divergence  at 
the  200  m.b.  level  just  before  the  heaviest  rainfall. 
Just  prior  to  the  onset  of  the  heavy  rains  a  wave  in 
the  westward  stratopause  flow  moved  across  the 
area.  This  was  shown  by  time  sections  of  the  strato- 
spheric circulation  taken  at  the  White  Sands  Mis- 
sile Range.  It  was  suggested  that  variations  in  the 
stratospheric  flow  may  play  some  part  in  the 
roduction  of  these  rare,  heavy  rains. 
68-00307 
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2D.  Evaporation  and 
Transpiration 


PAN  EVAPORATION  AND  EVAPOTRANSPIRA- 
TION  FROM  CLIMATIC  DATA, 

Utah   State   Univ.,   Water   Research    Laboratory, 

Logan,  Utah. 

Jerald  E.  Christiansen. 

ASCE  Proc,  J  Irrig  and  Drainage,  Vol  94,  No  IR2, 

Pap  5988,  pp  243-265,  June  1968.  23  p.  13  tab,  20 

ret,  I  append. 

Descriptors:  Climatic  data,  'Reservoir  evapora- 
tion. Evaporation  pans,  'Wind  velocity, 
'Evapotranspiration,  Irrigation  water,  'Reservoir 
operation.  Mathematical  models,  'Irrigation 
operation  and  maintenance.  Meteorology,  Reser- 
voirs. 

Identifiers:  Land  pans,  'Reservoir  losses.  Relative 
humidity 

A  formula  is  presented  to  estimate  pan  evaporation 
for  a  wide  range  of  climatic  conditions  and 
latitudes.  Pan  evaporation  data  arc  useful  in  esti- 
mating losses  from  reservoirs  and  lakes,  and  for 
estimating  evapotranspiration  from  agricultural 
crops  using  procedures  which  relate  evapotrans- 
piration to  pan  evaporation  To  estimate  pan 
evaporation,  the  formula  E  =  KRC  has  been 
developed  in  which  E  is  evaporation,  K  is  a  dimen- 
sionless constant,  R  is  extraterrestrial  radiation, 
and  C  is  a  dimensionless  coefficient  related  to  the 
most  readily  available  type  of  climatic  parameters. 
The  parameters  used  are  temperature,  wind 
velocity,  relative  humidity,  sunshine  percentage, 
and  elevation.  Tables  are  presented  to  simplify  the 
application  of  the  formula  where  electronic  com- 
puters are  not  used.  Three  formulas  for  estimating 
evapotranspiration  for  several  agricultural  crops, 
using  as  the  principal  parameters  either  extrater- 
restrial radiation,  pan  evaporation,  or  measured  in- 
cident radiation,  together  with  climatic  data  are 
also  presented.  These  formulas,  developed  from 
more  limited  data,  may  not  be  reliable  for  a  wide 
range  of  climatic  conditions  and  latitudes. 
W68-00021 


A  COMPARISON  OF  METHODS  OF  ESTIMAT- 
ING POTENTIAL  EVAPOTRANSPIRATION 
FROM  CLIMATOLOGICAL  DATA  IN  ARID 
AND  SUBHUMID  ENVIRONMENTS, 

US  Geological  Survey. 

R.  W.  Cruff,  and  T.  H.  Thompson. 

US  Geological  Survey,  Water-Supply  Paper  1839- 

M.  1967.  27  p.  5  fig,  10  tab,  19  ref. 

Descriptors:  'Evapotranspiration,  'Estimating 
equations.  Equations,  Mathematical  models. 
Statistical  methods.  Correlation  analysis,  'Arid  cli- 
mates, 'Subhumid  climates.  Regional  analysis, 
Hydrologic  aspects,  Water  loss.  California, 
Nevada,  Arizona,  Evaporation  pans.  Weather  data. 
Transpiration.  On-site-data  collections.  Water  loss, 
Reliability. 


Field  02-WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


Identifiers:  *  Pans  (Basins). 

Comparison  of  potential  evapotranspiration  com- 
puted from  climatological  data  of  six  empirical 
methods  was  made  of  25  sites  with  a  wide  range  of 
climatic  conditions.  This  was  done  in  the  arid  and 
subhumid  parts  of  Arizona,  California  and  Nevada 
over  a  calendar  year  and  a  6  month  period  from 
May  through  October.  The  methods  used  were  the 
Thornthwaite,  Weather  Bureau  (a  modification  of 
the  Penman  method),  Lowry-Johnson,  Hamon, 
Blaney-Criddle  and  Lane.  Lack  of  sufficient  cli- 
matological data  limited  some  methods  to  certain 
areas.  Only  the  Weather  Bureau  method  gave  esti- 
mates that  correlated  with  the  adjusted  pan 
evaporation  where  its  use  was  possible.  Low  results 
were  obtained  with  the  Thornthwaite,  Lowry-John- 
son, and  Hamon.  Results  with  the  Lane  method 
agreed  with  pan  evaporation  at  one  site  but  were 
high  at  others.  One  data  group  was  eliminated  since 
adjusted  pan  evaporation  in  an  arid  environment 
was  not  a  satisfactory  standard  to  test  the  reliability 
of  the  methods.  The  most  practical  method  was  the 
Blaney-Criddle  which  agreed  +  22  percent  with  ad- 
justed pan  evaporation. 
W68-00265 

2E.  St  ream  flow  and 
Runoff 


WATER-DELIVERY  STUDY,  PECOS  RIVER, 
TEXAS,  QUANTITY  AND  QUALITY,  1967, 

US  Geological  Survey. 

R.  U.Grozier,  H.  R.  Hejl,  Jr.,  and  C.  H.  Hembree. 

Tex  Water  Develop  Board  Rep  76,  16p,  May  1968. 
6  fig,  2  tab,  7  ref. 

Descriptors:  *Water  delivery,  "Texas,  Water  quali- 
ty, Chemical  analysis,  Water  supply.  Discharge 
measurement,  "Chlorides,  "Diversion  losses. 
Leakage,  "Water  loss,  Evapotranspiration, 
Seepage,  Channel  flow.  River  flow.  Tamarisk. 
Riparian  water  loss. 

Identifiers:  Pecos  River,  Reaches,  Water  use. 
Seepage  loss.  Uniform  flow.  "Channel  loss. 

A  cooperative  water-delivery  study  was  made  in 
April  1967  in  a  188.4-mi  reach  of  the  Pecos  River 
between  Red  Bluff  Reservoir  and  Girvin.  Texas,  to 
determine  changes  in  quality  and  quantity  of  a 
uniform  flow  of  water.  In  the  reach  studied  the 
river  is  a  meandering  60-ft-wide  stream,  with  long 
pools  formed  by  gravel  bars,  rock  outcrops,  and 
low  diversion  dams.  The  channel  was  well  saturated 
before  the  study  and  saltccdars  along  the  stream 
were  in  full  leaf  so  that  losses  were  to  both  seepage 
and  evapotranspiration.  Discharge  was  measured  at 
25  sites  and  samples  were  collected  for  analysis  at 
29  sites.  Water  was  released  from  the  reservoir  at  a 
uniform  rate  of  547  cfs  and  1 96.7  cfs  loss  was  mea- 
sured in  the  127-mi  reach  below  the  dam.  Loss 
ranged  from  .31  to  4.17  cfs/mi  and  averaged  1.8 
cfs/mi.  Saline  inflow  was  .74  cfs  from  Salt  Draw 
and  .11  cfs  from  Sulphur  Well.  Chloride  ranged 
from  760  ppm  in  the  water  released  to  980  ppm 
near  the  end  of  the  reach.  From  mile  1 27  to  the  end 
of  the  reach  studied  there  was  a  net  gain  in  flow  of 
8.2  cfs,  although  3.6  cfs  was  lost  between  mile 
150.2  and  158.2.  Chloride  content  in  this  reach 
ranged  from  3,140  to  6,340  ppm.  Discharge  mea- 
surements, chloride,  and  specific  conductance  at 
stream  sites  are  tabulated,  and  discharge  and 
chloride  are  shown  on  graph. 
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STATISTICAL  SUMMARIES  OF  STREAM- 
GAGING  STATION  RECORDS,  LOUISIANA, 
1938-64, 

US  Geological  Survey. 

M.F.Cook. 

Louisiana  Dep  Public  Works  Basic  Rec  Rep  No  I, 

286  p,  1968.  4  fig,  2  tab,  1 4  ref. 

Descriptors:  "Streamflow,  "Duration  curves. 
Hydrographs,  Frequency  analysis.  Flow  charac- 
teristics. Peak  discharge.  Floods.  Surface  waters. 


Low  flow,  Streams,  Discharge  (Water),  Water 
management  (Applied),  Running  waters, 
Hydrologic  data.  Discharge  measurement.  Flow 
rates.  Gaging  stations.  Stream  gages,  "Louisiana, 
Average  flow. 

Identifiers:  Low  flow  frequency.  Flow  duration. 
Annual  flow.  High  flow,  25-yr  frequency,  50-yr 
frequency.  Flood  frequency.  Water  availability. 

Statistical  summaries  of  information  from  stream- 
gaging  stations  in  Louisiana,  between  1938  and 
1964,  are  presented  and  explained  at  length. 
Because  the  extensive  calculations  were  done  by 
electronic  computer,  the  study  is  much  more 
complete  than  past  presentations,  which  included 
only  a  few  streams.  A  brief  description  of  each  sta- 
tion is  given,  showing  location,  drainage  area,  and 
average  discharge.  Other  pertinent  data  are  in  the 
'Remarks'  column.  Flow-duration  tabulation  shows 
only  complete  yr  of  record  Summary  data  tables 
are  used  to  construct  flow-duration  curves.  For 
each  gaging  station  a  tabulation  shows  lowest  mean 
discharge  for  each  climatic  yr  for  I  I  selected  time 
periods  from  1  to  274  days.  Low-flow-frequency 
curves  are  drawn  from  these  calculations;  high-flow 
frequency  curves  are  also  presented.  (14 
references) 
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FLOW  CHARACTERISTICS  OF  ALABAMA 
STREAMS-A  BASIC  DATA  REPORT, 

US  Geological  Survey,  Water  Resources  Division. 
C.F.Hains. 

Geol  Surv  of  Ala  Circ  32.  382  p.  1968.  tab.  1  ap- 
pend. 

Descriptors:  "Data  collections.  "Data  processing. 
Gaging  stations.  "Flow  characteristics.  Low  flow, 
Hydrologic  data.  Statistical  methods.  Flow  rates. 
Streamflow,  Computers,  Alabama,  Base  flow, 
Discharge  measurement 

Identifiers:  "Statistical  tables.  "Streamflow  summa- 
ries. High  flows,  "Flow  duration,  Basic  data  com- 
pilation. Mean  discharge. 

Three  computer  summaries  of  streamflow  data  for 
flow  duration,  low  flows,  and  high  flows  in 
Alabama  since  the  early  part  of  the  century  are 
presented.  Basic  data  are  included  for  all  gaging 
stations  with  1  yr  or  more  of  records  to  Sept  30, 
1963.  Compilations  are  in  downstream  order. 
Statistical  tables  contain  for  each  station:  (  I  )  Flow 
duration  and  flow  distribution  for  specific  periods. 
(2)  summaries  of  low  flow,  and  (3)  summaries  of 
the  highest  mean  discharge,  in  cfs.  for  selected 
numbers  of  consecutive  days  in  each  water  yr.  An 
appendix  lists  all  US  Geological  Survey  Water 
Supply  Papers  containing  records  of  daily 
discharge  for  streams  in  the  State  from  1901  to 
1 965.  Gaged  streams  are  listed  alphabetically  in  the 
index. 
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SUMMARY  OF  FLOODS  IN  THE  UNITED 
STATES  DURING  1962, 

US  Geological  Survey. 

J.  O.  Rostvedt. 

US  Geol  Surv   Water-Suppiv   Pap    1820.    134   p. 

1968  49  fig,  40  tab.  14  ref. 

Descriptors:  "Floods,  "Flood  damage.  Historic 
flood,  "Documentation,  United  States.  Precipita- 
tion excess,  Storms,  Flash  floods.  Erosion,  Regional 
analysis.  Hydrography.  Isohyets,  Peak  discharge. 
Snowmelt.  Humidity.  Temperature.  Hydrographs, 
Rainfall-runoff  relationships. 
Identifiers:  "Metcorologic  events.  Physiographic 
characteristics.  Peak  stages.  Flood  frequency. 
"Hydrologic  events,  Isohyetal  maps. 

The  outstanding  floods,  nationwide,  during  1962 
are  described.  The  most  damaging  floods  occurred 
in  Feb  in  southern  Idaho  and  northern  Nevada  and 
Utah,  and  during  late  Feb  and  early  Mar  in  Ken- 
tucky and  in  the  Cumberland  River  basin.  Tennes- 
see. A  combination  of  prolonged,  low-intensity 
rains,  moderate  snowfall  on  low  areas,  a  period  of 


high  temperature,  and  ice  glaze  caused  the  Idaho. 
Nevada,  and  Utah  floods.  Damage  to  agricultural 
land  and  the  heavily  populated  areas  in  Idaho  alone 
totaled  $7  million.  Two  storms  caused  the  Ken- 
tucky and  Tennessee  floods;  rainfall  exceeded  7  in 
at  places  during  the  second  storm.  Damage  in  Ken- 
tucky totaled  $7  million.  Recordbreaking  snow- 
melt-floods  occurred  in  southeastern  South  Dakota 
in  Mar  and  Apr  Peak  discharges  on  Floyd  and  Big 
Sioux  Rivers  were  the  greatest  since  1881.  Damage 
was  $4  million  May-June  floods  on  tributaries  of 
the  Red  River  of  the  North  caused  $5  million  in 
damages  in  Minnesota.  In  western  Florida,  Sept 
floods  caused  $3  million  damage  in  3  river  basins 
Damages  from  Sept  floods  in  southern  Arizona 
totaled  $3  million,  mostly  to  farmland.  Floods  of 
lesser  magnitude  in  15  other  areas  are  included  in 
this  annual  summary. 
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USE  OF  DYE  TRACERS  TO  COLLECT 
HYDROLOGIC  DATA  IN  OREGON, 

US  Geological  Survey. 

D.  D  Harris,  and  R.  B.  Sanderson. 

Water  Resources  Bull.  Vol  4,  No  2.  pp  51-68.  June 

1968.  18  p,  11  fig,  3  tab,  9  ref. 

Descriptors:  "Hydraulics,  "Flow  rates,  "Velocity, 
Streamflow,  Dye  releases,  Oregon,  "Tracers, 
Dispersion.  Discharge  (Water).  Discharge  mea- 
surements. Surface  waters,  "Flow  characteristics, 
Fluorometry,  Methodology,  On-site  data  collec- 
tions, Hydrologic  data.  River  flow.  Flow  measure- 
ment. 

Identifiers:  "Traveltimes.  "Fluorescent  dye, 
"Time-of-travel  studies.  Dye  concentrations.  Dye 
tracers,  Travelrates,  Rhodamine  B  dye. 

Dye  tracers  have  been  used  to  collect  data  on  2.350 
mi  of  streams  in  the  Long  Tom.  Umpqua.  Wil- 
lamette, and  John  Day  River  basins  in  Oregon.  In 
most  of  the  studies,  rhodamine  B  dye  was  dumped 
into  the  streams  from  bridges  and  was  delected 
with  a  fluorometer  at  successive  downstream  sam- 
pling points  a  few  mi  apart.  On  the  Long  Tom  Rner 
traveltimes  from  dye-tracer  studies  agreed 
reasonably  well  with  the  times  computed  using 
reach  length  divided  by  maximum  and  mean  veloci- 
ties. Travel  rates  in  some  streams  varied  in  different 
reaches  because  of  differences  in  gradient  or 
because  of  inflow  from  large  tributaries.  These  dif- 
ferences were  most  apparent  during  low-flow 
stages  Dye  studies  were  also  made  in  the  8.000-ft 
long  Carmen-Smith  power  tunnel  at  discharges  of 
630  to  2.800  cfs.  Discharges  computed  by  the  dye- 
dilution  and  volume/traveltime  method  compared 
closely  with  powerplant  ratings.  The  studies  show 
that  dye  tracers  may  be  used  to  ( I  )  estimate  travel- 
times  and  travel  rates  of  water.  (2)  determine 
discharge,  and  (3)  determine  dispersion  charac- 
teristics of  streams.  Dye  tracers  also  may  be  useful 
for  tracing  the  movement  of  groundwater  and 
discovering  the  sources  of  large  springs. 
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STOCHASTIC  ANALYSIS  OF  DAILY  RIVER 
FLOWS, 

Pittsburgh  Univ. 
Rafael  G  Quimpo. 

ASCE  Proc.  J  of  Hvdraul.  Vol  94.  No  H Y  1 .  Paper 
5719,  pp  43-57.  Jan  1968.  15  p.  2  fig.  6  tab.  1  ap- 
pend. 

Descriptors;  "Hvdraulics.  "River  flow.  "Hydro- 
graphs,  "Stochastic  process.  Synthetic  hydrology. 
"Statistical  models.  Model  studies.  Natural  flow, 
Streamflow  forecasting.  Sequential  generation. 
Time  series  analysis.  AnaUtical  techniques.  Mar- 
kov processes. 

Identifiers:  "Streamflow  components.  "Daily  flows. 
Stochastic  analysis.  Spectral  techniques  of  analysis. 
Powell  River.  Delaware  River. 

A  stochastic  analysis  of  river  flow  is  presented  as 
useful  in  simulation  modeling  to  predict  stream- 
flow  To  apply  statistical  techniques,  it  must  be  as- 
sumed that  the  series  possess  time-invariant  pro- 
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perties.  Daily  flow  may  be  divided  into  trend,  oscil- 
latory ,  and  stochastic  components.  In  an  unregu- 
lated stream  the  trend  component  may  be  absent  or 
can  be  subtracted  out.  The  oscillatory  component 
mav  he  detected  and  isolated  using  spectral  and 
Fourier  analyses  and  Markov  schemes  fitted  to  the 
standardized  residual  series.  In  5  rivers  analyzed 
the  stochastic  or  nondeterministic  component  of 
the  time  series  is  shown  to  follow  the  second  order 
scheme.  This  seems  justified  because  annual  flows 
are  considered  to  be  random,  in  the  absence  of 
basin  carryover,  and  monthly  flows  follow  the  first- 
order  autoregressive  scheme.  The  study  has  shown 
that  the  primary  variable,  eta  sub  t  (sequence  of 
identically  and  independently  distributed  random 
variable),  is  highly  important.  In  rivers,  such  as  the 
Powell  and  Delaware,  where  the  primary  variable 
tributes  a  large  percentage  of  the  variance,  the 
form  of  its  true  value  must  be  known  if  a  generated 
sequence  of  flows  is  to  have  any  value. 
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TRAVEL  RATES  OF  WATER  FOR  SELECTED 
STREAMS  IN  THE  WILLAMETTE  RIVER 
BASIN,  OREGON, 

US  Geological  Survey 

David  D.  Harris. 

US  Geol  Surv  Hydrol  Invest  Atlas  HA-273,  2  sheet, 

1968.  1  map,  10fig,4ref. 

Descriptors:  *Streamflow,  Stage-discharge  rela- 
tions. Stream  gages,  'Hydrographs,  River  basins, 
Oregon,  Hydraulics,  Channel  flow,  'Columbia 
River  basin,  Velocity,  Tracers. 
Identifiers:  'Travel  rates.  Low  flow.  Medium  flow. 
High  flow,  *Dye  tracer,  'Time  of  travel. 

Travel  rates  for  high,  medium,  and  low  flows  were 
determined  by  a  fluorescent  dye  tracer  for  seg- 
ments of  five  streams.  Results  are  shown  on  a  map, 
scale  1:500,000,  and  in  10  fig  and  a  short  text 
published  as  a  2-page  hydrologic  atlas.  5  of  the  fig 
consisting  of  72  graphs  illustrate  travel  rate  in  mi 
per  hr  and  discharge  at  72  sites  on  selected 
subreaches.  The  series  of  graphs  can  be  used  to 
determine  the  travel  rate  for  any  subreach  for  any 
discharge.  Time  of  travel  can  be  obtained  by  divid- 
ing the  length  of  subreach  by  the  travel  rate.  The 
other  5  fig  consisting  of  5  graphs  show  time  of 
travel  in  hr  for  selected  discharges  at  5  index  gaging 
stations  on  the  stream  segments  studied.  The 
graphs  are  useful  for  determination  of  time  of 
travel  between  any  2  sites  for  the  discharges  in- 
dicated. 
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DISCHARGE  IN  THE  LOWER  COLUMBIA 
RIVER  BASIN,  1928-65, 

US  Geological  Survey. 

HollisM.Orem. 

US  Geol  Surv  Circ  550,  24  p,  1968.  4  fig,  12  tab,  4 

ref. 

Descriptors:  'Columbia  River  basin.  River  flow, 
Routing,  Average  flow,  Discharge  (Water), 
♦Columbia  River,  Streamflow,  Natural  flow, 
Oregon,  Hydrologic  data,  Washington,  Surface 
waters,  Streamflow  forecasting.  Streams,  Synthetic 
hydrology.  Rivers,  Gaging  stations.  Navigable 
rivers. 

Identifiers:  Monthly  mean  discharge,  Ungaged 
areas.  Observed  flow.  Annual  flow. 

Estimates  of  monthly  and  annual  mean  discharge 
for  5  ungaged  sites  in  the  lower  Columbia  River  are 
tabulated  for  water  yr  1928-65.  One  table  lists 
flows  that  would  have  been  measured  by  a  gaging 
station,  another  gives  the  flows  adjusted  for  diver- 
sions and  storage  in  major  reservoirs  The  estimates 
were  made  by  two  methods.  One  method  involves  a 
detailed  summation  of  flows  from  all  gaged  and 
ungaged  areas  with  adjustment  for  precipitation  on 
and  evaporation  from  water  surfaces  and  for  travel 
time  of  the  water  from  the  Dalles  and  Salem.  Oreg. 
gaging  stations.  In  the  second  method,  inflow  below 
the  2  stations  is  estimated  in  3  segments  by  correla- 
tion with  a  representative  gaged  stream.  The  result- 


ing monthly  mean  flow  data  are  considered  to  be 

accurate  to  2  or  it . 

W68-00075 


EVALUATION    OF    RUNOFF    COEFFICIENTS 
FROM  SMALL  NATURAL  DRAINAGE  AREAS, 

Kentucky  Univ.,  Lexington. 

Carlos  Fix  Miller. 

Research  Rept   14,  Kentucky  Water  Resrcs  Inst, 

Lexington,  1968,  1  12  p,  25  fig,  1 4  tab,  36  ref. 

Descriptors:  'Rational  formula,  'Runoff  coeffi- 
cient, Peak  discharge,  'Overland  flow,  'Rainfall- 
runoff  relationships,  'Surface  runoff.  Infiltration, 
Slopes,  Vegetation  effects.  Soil  surfaces.  Precipita- 
tion excess.  Time  of  concentration,  Flood  routing. 
Culverts,  Frequency  analysis. 
Identifiers:  Stanford  Watershed  Model. 

The  design  flood  peak  for  small  drainage  structures 
is  usually  estimated  as  the  product  of  a  runoff  coef- 
ficient, a  rainfall  intensity,  and  a  drainage  area.  The 
primary  problem  encountered  in  applying  the 
method  is  selecting  an  appropriate  runoff  coeffi- 
cient. Actually,  the  coefficient  is  the  product  of  two 
components.  The  first  relates  peak  overland  flow 
rate  to  peak  rainfall  intensity.  The  second  relates 
peak  streamflow  to  peak  overland  flow.  The  Stan- 
ford Watershed  Model  was  used  to  develop  a  set  of 
curves  to  estimate  the  peak  rate  of  overland  flow 
from  average  watershed  values  of  soil  depth,  soil 
permeability,  overland  slope,  impervious  area,  and 
soil  surface  exposure.  50-year  runoff  coefficients 
for  Lexington,  Kentucky  for  39  natural  watersheds 
varied  from  0.354  to  0.610.  A  second  curve  was 
developed  for  adjusting  the  coefficient  for  climatic 
differences.  Multipliers  ranged  from  1.28  for  the 
North  Carolina  mountains  to  0.71  for  Central 
California.  A  third  curve  for  adjusting  the  coeffi- 
cient for  frequency  showed  multipliers  ranging 
from  0.6 1  for  the  mean  annual  flood  to  1.12  for  the 
1000-year  flood.  The  overland  flow  runoff  coeffi- 
cient may  be  estimated  as  the  product  of  the  basic 
value  and  the  two  appropriate  adjustment  mul- 
tipliers. 
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REGRESSION  MODELS  FOR  PREDICTING 
ON-SITE  RUNOFF  FROM  SHORT-DURATION 
CONVECTIVE  STORMS, 

USDA    Southwest   Watershed    Research   Center, 

Tucson,  Ariz. 

H.  A.  Schreiber,  and  D.  R.  Kincaid. 

Water  Resources  Res,  Vol  3,  No  2,  pp  389-395, 

1967.  7  p,  1  fig,  6  tab. 

Descriptors.  'Regression  analysis,  Mathematical 
models.  Infiltration,  Thunderstorms,  'Storm  ru- 
noff. On-site  data  collection,  Forecasting,  Runoff 
forecasting,  Soil-water-plant  relationships. 
Watersheds  (Basins),  Vegetative  effects.  Depth- 
area-duration  analysis.  Soil  moisture,  Arizona, 
Rainfall-runoff  relationships,  Hydrology,  Equa- 
tions, 'Runoff. 
Identifiers:  Walnut  Gulch  Watershed. 

On-site  runoff  resulting  from  summer  convective 
thunderstorms  was  studied  in  the  Walnut  Gulch  Ex- 
perimental Watershed,  Tombstone,  Ariz,  using 
twelve  6  by  1 2  foot  plots  at  two  locations,  based  on 
five  location-years  of  data  from  34  storms.  Average 
runoff  increased  as  precipitation  quantity  in- 
creased, decreased  as  crown  spread  of  vegetation 
increased,  and  decreased  as  antecedent  soil 
moisture  increased.  In  a  stepwise  multiple  linear 
regression  equation,  these  independent  variables 
accounted  for  72,  3,  and  0.5  percent  of  the  predic- 
tion variance  respectively.  For  any  one  location- 
year  storm  amount  or  intensity  was  always  signifi- 
cant, crown  spread  was  usually  significant,  and  soil 
moisture  was  rarely  significant.  Soil  moisture  was 
never  related  significantly  to  runoff  in  simple  cor- 
relations. Prediction  equations  of  runoff  were 
developed  using  total  precipitation  and  storm  in- 
tensity as  independent  variables.  Crown  spread  of 
vegetation  improved  runoff  prediction  only  3  per- 
cent over  the  72  percent  that  was  obtained  for  total 
precipitation  alone. 
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US  GEOLOGICAL  SURVEY  TRACER  STUDY, 

AMARGOSA        DESERT,       NYE       COUNTY, 

NEVADA.  PART  1--EXPLORATORY 

DRILLING,  TRACER  WELL  CONSTRUCTION 

AND        TESTING,        AND        PRELIMINARY 

FINDINGS, 

US  Geological  Survey. 

Richard  H.  Johnston. 

US  Geol  Surv,  64  p,  1 968.  7  fig,  1 4  tab,  5  ref. 

Descriptors:  Radioisotopes,  Carbonate  rocks. 
Permeability,  Geologic  formations.  Aquifers. 
Groundwater  movement,  Drill  holes,  Borehole 
geophysics,  Nevada,  Cores,  Tracers. 
Identifiers:  Nuclide  transport,  'Amargosa  Desert, 
'Well  construction,  Lithology. 

A  USGS  tracer  study  was  made  to  determine  the 
transport  of  nuclides  in  the  water  and  particularly 
the  rate  of  ground  water  movement  through  car- 
bonate rocks  underlying  the  Nevada  Test  Site  and 
the  Amargosa  Desert.  The  high  permeability  car- 
bonate rocks  in  this  area  constitute  a  drain  con- 
necting the  several  valleys  with  a  discharge  area  of 
springs  in  the  Amargosa  Desert.  Transport  of 
radioactive  nuclides  through  the  carbonate  rocks  is 
controlled  by  the  rate  of  ground  warer  movement 
and  reactions  between  the  nuclides  and  the  rocks 
contacted  by  the  water.  An  index  map  shows  the  lo- 
cation of  3  exploratory  holes,  3  tracer  holes,  and  1 
sample  hole  drilled  for  the  tracer  experiments. 
Graphics  depict  construction  features  of  the  holes 
and  well,  coring-time,  and  drilling  time,  as  well  as 
lithologic  and  geophysical  logs  of  the  exploratory 
holes.  The  aquifer  which  the  tracer  holes  penetrate 
is  confined  above  by  alluvium  of  much  lower 
permeability  and  bounded  below  by  a  limestone 
and  shale  unit  of  low  permeability.  Features  of  the 
geologic  and  hydraulic  settings  are  briefly 
described. 
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FLOW     IN     PHREATIC 


Vol  4,  No  3,  pp  567-571, 


NONSTEADY-STATE 
AQUIFERS, 

Hershel  Weinberger. 
Water  Resources  Res, 
June  1968.  3  p. 


Descriptors:  'Groundwater  movement,  'Hydrau- 
lics, Porous  media,  Darcy's  law,  Base  flow.  Flow 
measurement.  Correlation  analysis,  'Equations, 
Aquifers,  Resistance,  Friction. 
Identifiers:  Phreatic,  Eulerian  equation.  Inertia, 
Steady  state. 

Equations  for  determining  ground-water  flow 
neglect  the  inertia  of  the  liquid  on  the  grounds  that 
the  frictional  resistance  of  the  porous  medium 
rapidly  damps  all  inertial  motion.  In  order  to  deter- 
mine if  inertial  terms  are  negligible,  an  analysis  was 
made  comparing  solutions  of  equations  containing 
inertial  terms  with  solutions  of  equations  assuming 
Darcial  flow  for  an  identical  system.  It  was  con- 
cluded that  differences  between  flows  calculated 
from  equations  assuming  Darcian  flow  and  the  Eu- 
lerian equations  that  allow  for  the  inertial  terms 
were  immeasurably  small  for  practical  values  of 
aquifer  constants. 
W68-00266 


CARBON  14  AGES  AND  FLOW  RATES  OF 
WATER  IN  CARRIZO  SAND,  ATASCOSA 
COUNTY,  TEXAS, 

University  of  Texas,  Austin;  U.  S.  Geological  Sur- 
vey, Austin. 

F.  J.  Pearson,  Jr  ,  and  D.  E.  White. 
Water  Resources  Res.  Vol  3,  No  1,  pp  251-261, 
1967.  II  p,6fig,  1  tab,  15  ref. 

Descriptors:  Geologic  time,  Geochemistry, 
Groundwater,  'Radioactive  dating,  Hydrologic 
data,  Hydrology,  Carbonates,  Aquifers,  Water 
analysis,  'Flow  rates,  Transmissivity,  Permeability, 
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Porosity.  Dating,   Hydraulic  gradient.  Equations. 

Hydrogeology. 

Identifiers:  "Carbon  14,  Water  age,  Carnzo  Sand, 

Geochronology. 

Water  samples  from  wells  in  the  Eocene  Carrizo 
Sand  in  Atascosa  and  adjacent  counties,  Texas, 
were  dated  by  determination  of  carbon  14  content 
in  the  carbonate  dissolved  in  the  water.  The  carbon 
14  is  derived  from  plant  produced  carbon  dioxide 
in  the  soil  of  the  recharge  area  and  is  usually 
diluted  by  carbon  14  free  carbonate  dissolved  from 
limestone  in  the  soil  and  aquifer.  Corrections  for 
these  factors  can  be  made  by  using  ratios  of  carbon 
1 3/carbon  1 2  isotopes  and  the  complete  carbonate 
chemistry  of  the  water.  The  ages  of  the  water  sam- 
ples ranged  from  0  years  at  the  outcrop  to  27,000 
years  35  miles  downdrop.  Based  on  these  ages  the 
velocities  were  8  feet  per  year  10  miles  from  the 
outcrop  and  5.3  feet  per  year  at  31  miles.  The 
results  from  the  carbon  14  studies  were  analogous 
to  results  calculated  from  available  hydrologic 
data. 
W68-00294 

2G.  Water  in  Soils 


PREDICTION  OF  THE  EFFECT  OF  MIXED- 
SALT  SOLUTIONS  ON  SOIL  HYDRAULIC 
CONDUCTIVITY, 

US  Salinity  Laboratory,  Riverside.  California. 
B.  L.  McNeal. 

Soil  Sci  Soc  Amer  Proc,  Vol  32,  No  2,  pp  190-193. 
March-April  1968.  4  p.  2  fig,  1  tab. 

Descriptors:  Reliability,  Correlation  analysis, 
Mathematical  studies,  "Hydraulic  conductivity. 
Saturated  soils,  *Saline  soils.  Soil  types.  Alkaline 
soils,  Permeability,  Salts,  Montmorillonite,  Soil  tex- 
ture. Clay  minerals.  Mineralogy,  Clays.  Probability 
Identifiers:  U.  S.  Salinity  Laboratory,  Riverside. 
Calif,  Clay  swelling,  Cation  distribution. 

Existence  of  a  rather  good  inverse  relation  between 
hydraulic  conductivity  and  the  swelling  of  ex- 
tracted soil  clays  in  comparable  solutions  suggested 
that  clay  swelling  might  provide  an  index  for  relat- 
ing soil  hydraulic  conductivity  to  solution  composi- 
tion. A  procedure  for  predicting  the  hydraulic  con- 
ductivity of  soils  in  the  presence  of  a  wide  range  of 
mixed-salt  solutions  is  presented.  Calculated  inter- 
layer  swelling  values  for  soil  montmorillonite  serve 
as  a  frame  of  reference  for  the  predictions.  A  sim- 
plified domain  model  for  characterizing  the 
exchangeable-cation  distribution  on  sodium-calci- 
um montmorillonites  was  used  to  obtain  the 
swelling  values.  Agreement  between  the  calculated 
and  experimental  values  of  hydraulic  conductivity 
was  good,  with  an  average  difference  between  the 
two  sets  of  values  of  .002  and  a  standard  deviation 
between  the  sets  of  .053.  A  monogram  is  presented 
which  provides  swelling  factors  for  various  com- 
binations of  ESP  and  salt  concentration. 
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THE  RELATIONSHIP  BETWEEN 

GEOMORPHOLOGY  AND  LAND  USE  IN  THE 
MEDITERRANEAN  COASTAL  LITTORAL  OF 
THEUAR, 

Desert  Institute,  Cairo;  University  of  Ain  Shams. 

Alexandria,  UAR 

M.  A.  Hammad,  M.  A.  Abdel  Salam,  and  H. 

Hamdi. 

J  Soil  Sci  United  Arab  Republic,  Vol  7,  No.  l.pp  I- 

14,  1967.  14  p,  2  fig,  2  maps,  1  tab,  1 6  ref. 

Descriptors:  *Geomorphology,  "Coastal  plains. 
Semiand  climates.  Soil  formation.  Aerial  photog- 
raphy. Soil  horizons.  Soil  structure.  Caliche,  Soil 
classifications,  Soil  profiles.  Calcium  compounds, 
Calcareous  soils.  Drainage  systems,  "Littoral. 
"Land  use.  Arid  lands,  Mapping.  Topography.  Soil 
texture.  Sampling,  Lime,  Gypsum,  Salts. 
Identifiers:  United  Arab  Republic. 

Field  studies  were  conducted  by  the  use  of  topo- 
graphic maps,  scale  and  aerial  contact  prints.  The 


morphological  features  were  recorded  through 
color,  texture,  structure,  consistency,  symptoms  of 
development  including  depth  of  profile  and  the 
hardness  of  lime  accumulation  horizon.  Samples 
were  collected  for  laboratory  analysis  where  parti- 
cle size  distribution,  salt  content,  soil  reaction,  lime 
and  gypsum  contents  were  determined.  In  the  arid 
regions  the  soil  profiles  with  their  consequent 
horizons  reflected  directly  the  geomorphic 
processes.  An  effort  was  made  to  classify  the  soils 
within  geomorphic  units  as  a  change  in  the  land- 
form  almost  indicates  a  corresponding  change  in 
the  soil.  The  only  symptom  of  profile  development 
was  in  the  formation  of  a  calcic  horizon.  The  data 
indicated  the  prevalence  of  semi-arid  conditions 
acting  on  a  calcareous  parent  material  confined  to 
the  various  geomorphic  units  of  the  western 
Mediterranean  coastal  region  of  the  UAR.  Since 
each  geomorphological  unit  comprised  certain  soils 
which  were  different  from  those  of  the  other  units, 
different  types  of  land  utilization  would  be 
adopted. 
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GENESIS  AND  RELATIVE  WEATHERING  IN- 
TENSITY STUDIES  IN  THREE  SEMIARID 
SOILS, 

University  of  Arizona.  Tucson. 
B.  R  Smith,  and  SW   Buol 

Soil  Sci  Soc  Amer  Proc,  Vol  32,  No  2.  pp  261-265, 
Mar-Apr  1 968  5  p.  2  tab.  2 1  ref 

Descriptors:  Soil  chemical  properties.  "Soil  forma- 
tion, Semiarid  climates.  Soil  physical  properties,  X- 
ray  spectroscopy.  Molecular  ratio,  "Weathering. 
Soil  types.  Loam,  Soil  investigations.  Sampling, 
Vegetation,  "Clays,  Calcareous  soils.  "Clay 
minerals,  Molecular  structure.  Soil  analysis,  "Soil 
profiles.  Translocation,  And  climates 
Identifiers:  "llluviation.  "Andisols. 

There  is  disagreement  among  pedologists  as  to  the 
role  of  clay  illuviation  and  clay  formation  in  situ  in 
the  development  of  argillic  horizons  in  and  and 
semiarid  regions.  Three  soil  profiles  sampled  in 
Santa  Cruz  and  Pima  counties,  were  selected  for 
this  study.  Two  of  the  soils  contained  argillic 
horizons  in  which  the  fine  clay  (less  than  2 
micronsj/coarse  clay  (2-0.2  microns)  ratio  has 
higher  than  in  other  horizons.  X-ray  spectrographs 
analysis  of  the  silt  fraction  was  used  to  obtain 
CaO/ZrO  sub  2  molecular  ratios.  These  molecular 
ratios  were  used  to  estimate  the  relative  weathering 
intensities  within  the  3  profiles  It  was  concluded 
that  maximum  weathering  occurred  ir  the  surface 
horizons  and  that  the  argillic  horizons  were  at  least 
partially  the  result  of  translocation  of  clay  from  the 
A  horizon;  however,  the  argillic  horizons  in  both 
profiles  were  more  strongly  weathered  than  the  un- 
derlying material,  indicating  that  some  of  the  clay 
had  formed  in  situ.  Evidence  of  illuvial  clay  was  in- 
dicated by  a  few  clay  skins,  but  these  features  were 
destroyed  by  wetting  and  drying  in  most  cases. 
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THE  EFFECT  OF  SOIL  PHYSICAL  CONDI- 
TIONS ON  RECLAMATION  OF  SALINE  LAND, 

Irrigation  Research  Laboratory,  C.S.I.R.O.,  Grif- 
fith, NSW,  Australia. 
T.  Talsma. 

Int  Comm  Irrig  and  Drainage,  Sixth  Congress.  Vol 
2.  Question  19:  19.83-19.91.  1966.  9  p,  4  fig. 

Descriptors:  Soil  properties.  "Water  table.  "Saline 
soils,  "Capillary  conductivity.  Moisture  uptake. 
Soil  tolerance.  Soil  profiles.  Clays,  Model  studies. 
Physical  properties.  Mechanism,  Piezometry, 
"Salinity,  Land  reclamation.  Soil  physical  proper- 
ties. Leaching,  Diffusion.  Evaporation,  Ground- 
water, Osmosis,  Root  zone.  Loam 
Identifiers:  Salinization.  Steady  state.  Salinity  con- 
trol. 

Permanent  reclamation  of  saline  land  depends  on  a 
proper  understanding  of  the  mechanism  of  salt 
movement  through  the  soil  profile.  Soil  properties 
that  are  important  in  understanding  the  salinization 


and  leaching  mechanisms  are  illustrated  by  field 
data  obtained  on  chloride  transfer.  The  main  soil 
property,  involved  in  the  steady  state  transfer  of 
moisture  and  salt  to  the  soil  surface,  is  the  capillary 
conductivity-moisture  suction  relationship.  At 
equal  evaporation  rates,  it  was  found  that  a  loam 
soil  could  maintain  moisture  movement  from  a 
water  table  at  considerably  greater  depth  than  the 
clay  soil.  For  both  soils  a  small  increase  in  water- 
table  depth  reduced  evaporation  and  salinization 
considerably  at  high  evaporation  rates,  while  at 
lower  evaporation  rates  it  was  necessary  to  reduce 
the  water  table  over  a  much  greater  depth  interval 
for  an  equal  salinity  control.  Proposed  models 
describing  the  leaching  process  are  discussed 
together  with  analyses  of  leaching  experiments 
W68-OO309 

21.  Water  in  Plants 


COMPETITIVE  RESPONSE  TO  MOISTURE 
STRESS  OF  A  WINTER  ANNUAL  OF  THE 
SONORAN  DESERT, 

Ohio  State  University.  Columbus.  Ohio. 

Lionel  G.Klikoff. 

Amer  Midland  Natur,  Vol  75,  No  2,  pp  383-391. 

April  1966.  9  p.  7  fig,  2  tab. 

Descriptors  'Moisture  stress,  Environmental  ef- 
fects. Germination.  'Plant  populations.  Soil  tem- 
perature. Air  temperature.  Precipitation,  Soil 
moisture.  'Growth  stages,  "Desert  plants. 
♦Phenology.  Density.  Flowering.  *  Productivity, 
Plant  growth.  Turgidity,  Irrigation.  Dew,  Humidity, 
Soil-water-plant  relationships.  Rainfall. 
Identifiers  Sonoran  Desert,  Survival,  Fruiting. 
"Genetic  variability 


The  growth  and  development  of  plants  in  the  desert 
are  determined  in  a  large  measure  by  the  availabili- 
ty of  water  which  is  partially  dependent  upon  the 
density  of  plants  A  small  winter  annual  of  the 
Sonoran  Desert.  Plantago  insulans  variety 
fastigata,  was  used  to  evaluate  the  density-depen- 
dent aspects  of  water  stress.  Three  different  plant 
densities,  each  of  which  was  subjected  to  three 
degrees  of  moisture  stress,  were  studied  in  all  com- 
binations Phcnological  development  was  studied 
by  noting  the  times  of  first  flowering,  maximum 
fruiting  and  total  death  in  each  of  the  permanent 
quadrats  The  rate  of  decline  of  the  populations  as 
measured  by  the  percentage  of  living  plants  was  af- 
fected by  the  interaction  of  initial  density  with  rela- 
tion to  moisture  stress  Within  the  range  of 
moisture  stresses,  the  slowest  decline  occurred  at 
low  moisture  stress.  Genetic  variability  seems  to 
ay  a  role  in  the  competitive  response  of  the  popu- 
ation  to  water  stress 
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fa 


ECOTYPIC  VARIATION   IN   LARREA   DIVAR- 

ICATA, 

Universit)  of  Texas.  Austin. 

T.W.Yang 

Amer  J  Bot,  Vol  54.  No  8,  pp   1041-1044,  Sept 

1967.  4  p,  2  fig.  2  tab. 

Descriptors:  Plant  populations.  Plant-soil-water 
relationships.  On-site  data  collections.  Environ- 
mental effects.  Water  requirements.  New  Mexico. 
Correlation  analysis.  Environmental  gradient.  Ger- 
mination. "Ecotypes.  "Variability.  Plant  growth, 
Thermocline,  Growth  rates.  Resistance,  Seeds. 
Arizona.  Texas,  California. 

Identifiers:  "Creosotebush,  Chihuahuan  Desert. 
Sonoran  Desert 

Seeds  of  creosotebush  (Larrea  divaricate)  were 

collected  from  populations  in  California.  Arizona. 
New  Mexico,  and  Texas  and  grown  under  uniform 
experimental  environments  to  determine  ecotypic 
differences  in  rate  functions  The  populations  sam- 
pled in  Arizona,  New  Mexico,  and  Texas  all  he  in 
the  Chihuahuan  Desert  w  hile  those  from  California 
lie  in  the  Sonoran  Desert  The  Sonoran  Desert  eco- 
type  was  characterized  by  a  taller,  more  erect  and 
more  open  growth  form,  more  slender  and  less  in- 
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curved  leaflets,  slower  germination  rate,  slower  ini- 
tial growth  rate  of  the  seedling,  less  tolerance  for 
low  temperature,  and  greater  tolerance  for  low 
moisture  when  compared  to  the  Chihuahuan 
Desert  ecotype. 
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LEAF  RESISTANCE  TO  WATER  VAPOR 
TRANSFER  IN  SUCCULENT  PLANTS:  EFFECT 
OF  THERMOPERIOD, 

University  of  California,  Riverside. 

Irwin  P.  Ting,  Margaret-Lee  Dean  Thompson,  and 

W.  M.  Dugger,  Jr. 

AmerJ  Bot.  Vol  54,  No  2,  pp  245-25  1,  Feb  1967.  7 

p,  7  fig,  3 1  ref. 

Descriptors:  'Transpiration,  *Water  vapor,  'Ther- 
mopenodism.  Light,  Biorhythms, 

'Photoperiodism,      Fluctuations,      Temperature, 
Diurnal,  Photo  action,  Photosynthesis,  Nocturnal, 
Leaves,     Plant     physiology,     Stomata,     Osmosis, 
Microenvironment,  Resistance,  Hygrometry. 
Identifiers:  'Succulent  plants. 

An  investigation  was  conducted  at  Riverside, 
California,  to  ascertain  the  diurnal  fluctuation  of 
leaf  resistance  to  water  vapor  transfer  by  means  of 
a  resistance  hygrometer  and  to  determine  the  effect 
of  thermoperiod  and  photoperiod  on  leaf  re- 
sistance. Kalanchoe  blossfeldiana  was  used  as  the 
experimental  plant  in  the  study.  On  8  hour 
photoperiods  and  a  thermoperiodic  regime  of  26  C 
in  light  and  2  1  C  in  dark,  leaf  resistance  to  water 
vapor  transfer  was  low  in  the  light  and  high  in  the 
dark.  When  temperatures  were  high  in  the  light  and 
low  in  the  dark,  an  apparent  resistance  reversal  was 
observed,  i.e.  high  resistance  in  the  light  and  low  in 
the  dark.  This  indicated  night  stomatal  opening  was 
measured  in  the  dark  as  well  as  in  the  light.  The 
results  indicated  CO  sub  2  uptake  in  both  light  and 
dark  with  the  dark  rate  71%  of  the  light  rate.  Leaf 
resistances  were  generally  higher  than  those  re- 
ported for  nonsucculent  plants.  It  was  concluded 
that  the  photoperiod  response  effects  of  dark  CO 
sub  2  fixation  were  probably  not  due  to  leaf-re- 
sistance changes  and,  therefore,  not  due  to  sto- 
matal aperture  changes. 
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AUSTRALIAN  DESERT  MICE:  INDEPEN- 
DENCE OF  EXOGENOUS  WATER, 

Pomona     College,     Claremont,     Calif.;     Monash 
University,  Clayton,  Victoria,  Australia. 
Richard  E.  MacMillen.and  Anthony  K.  Lee. 
Science,  Vol  158,  No  3799,  pp  383-385,  Oct  1967. 
3  p,  I  fig,  2  tab. 

Descriptors:  'Xcrophilic  animals,  *Water  require- 
ments, Laboratory  tests.  Environmental  effects. 
Osmotic  pressure.  Rodents,  'Animal  metabolism. 
Animal  physiology.  Arid  climates.  Urine,  Water 
balance,  Flexibility,  Chemical  analysis.  Seeds, 
Water  loss.  Liquid  wastes. 

Identifiers:  Australia,  Survival,  Adaptation,  Alice 
Springs,  N.T. 

The  Australian  desert  rodents  inhabit  some  of  the 
hottest,  driest  regions  on  earth.  The  water  econo- 
mies of  the  Australian  hopping  mice,  Notomys 
alexis  and  Notomys  cervinus  and  the  sandy  inland 
mouse,  Leggadina  hermannsburgensis  were  stu- 
died. The  rodents  were  from  a  region  of  less  than 
10  inches  of  annual  precipitation  and  were  col- 
lected at  the  end  of  a  severe  drought  which  had 
lasted  for  10  years.  They  were  fed  excess  of  bird 
seed  for  food.  Urine,  blood  and  feces  were  col- 
lected and  analyzed  for  water  content  and  the  con- 
centrations of  urea  in  whole  blood  and  urine  were 
determined.  Results  showed  that  all  three  species 
were  independent  of  exogenous  water  and  that  they 
concentrate  urine  to  extreme  degrees.  The  kidneys 
are  the  significant  site  of  water  concentration.  The 
rodents  owe  their  independence  from  drinking 
water  to  extreme  renal  capacities  for  concentrating 
urine  and  to  a  reduced  output  of  water  in  the  feces. 
This  capacity  allows  tham  to  survive  in  areas  of  low 
rainfall  and  humidity  without  needing  to  take  in 
water  from  any  exterior  source. 
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2J.  Erosion  and 
Sedimentation 


FALL  VELOCITY  AS  AFFECTED  BY  FINE 
MATERIAL  CONCENTRATIONS, 

South  Dakota  State  Univ.,  Brookings. 
G.  R.  Algar. 

Descriptors:  'Sediment  transport,  'Sediment  dis- 
tribution spheres,  'Velocity,  Transition  flow.  Tur- 
bulent flow.  Soil  classification,  'Suspended  load. 
Settling  velocity,  'Bed  load.  Dunes. 

The  vertical  distribution,  transportation,  and 
deposition  of  sediment  were  related  to  the  terminal 
fall  velocity  of  the  sediment  particles.  The  terminal 
fall  velocity  depended  upon  many  variables,  includ- 
ing type  of  fluid,  type  of  flow,  and  variables  of 
boundary  geometry.  Effects  were  studied  of  various 
concentrations  of  fine  materials  on  the  apparent  re- 
sistance to  motion  of  larger  particles  and  the  rela- 
tionship of  this  apparent  resistance  to  the  fall 
velocity  of  larger  particles.  Glass  and  steel  spheres 
falling  in  various  concentrations  of  water  and 
bentonite  were  studied  through  the  range  of  con- 
centrations between  0  and  50,000  ppm.  The  fall 
velocity  appeared  to  be  maximum  at  a  concentra- 
tion of  about  30,000  ppm  with  velocities  decreas- 
ing with  concentrations  on  either  side  of  the  max- 
imum. This  phenomenon,  along  with  other  factors, 
can  be  related  to  sediment  movement  of  stream 
bed  material. 
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THROUGHFLOW,    OVERLAND    FLOW     AND 
EROSION, 

Cambridge  Univ. 

M.J.Kirkby.andR.J.Chorley. 

Bulletin  International  Assoc  Sci  Hydrol,  Vol  1 2,  No 

3,  pp  5-2  1 ,  Sept  1 967.  1  7  p,  7  fig,  I  6  ref. 

Descriptors:  'Overland  flow,  'Erosion,  'Infiltra- 
tion, 'Model  studies.  Surface  runoff.  Saturated 
flow,  Unsaturated  flow,  Channel  erosion.  Hydro- 
graphs,  Rainfall-runoff  relationships.  Permeability, 
Watersheds  (Basins),  Clays,  Shales,  Time  series 
analysis,  Flow  rates. 
Identifiers:  Throughflow. 

Different  mathematical  models  have  been  used  to 
the  study  of  water  and  its  behavior  in  arid  regions. 
With  the  Horton  infiltration  approach  to  surface 
runoff  and  erosion,  it  has  become  apparent  that  this 
overland  flow  model  represents  only  a  specialized 
end-member  of  a  series  of  models.  The  Horton 
model  is  most  appropriate  in  arid  and  semi-arid 
clay  or  shale  badlands.  This  model  of  overland  flow 
is  most  dominant  on  unvegetated  slopes  in  arid  re- 
gions where  the  thin  soil  cover  is  hydrologically 
similar  to  the  unweathered  bedrock.  The 
throughflow  model  is  more  appropriate  to  humid 
vegetated  regions  where  a  generally  thick  soil  cover 
temporarily  stores  an  appreciable  amount  of  rain- 
fall as  soil  moisture  which  plays  a  significant  role  in 
the  basin  hydrological  cycle.  Channel  initiation  or 
extension  was  found  to  take  place  where  overland 
flow  occurs  and  would  take  place  preferentially  in 
the  above  locations  adjacent  to  existing  channels. 
W68-00289 


DISTINCTIVE  BRINES  IN  GREAT  SALT  LAKE, 
UTAH, 

Utah  Geological  and  Mineralogical  Survey. 

A.  H.  Handy. 

U  S  Geological  Survey,  Professional  Paper  575-B, 

pp  225-227,  1967.  3  p,  2  fig. 

Descriptors:  'Great  Salt  Lake,  'Dissolved  solids, 
Potassium,   Sodium,   Chlorides,   Distribution   pat- 
terns, Sampling,  Density,  Data  collections.  Chemi- 
cal analysis.  Economic  feasibility.  Brines. 
Identifiers:  Lithium 


Prior  to  construction  of  a  causeway  in  Great  Salt 
Lake,  Utah,  in  1957,  it  was  assumed  dissolved  ele- 
ments were  in  a  uniform  distribution  due  to  the  ac- 
tion of  winds  and  currents  in  the  shallow  depth  of 
the  Lake.  In  1965  samples  were  collected  from  26 
sites  at  varying  depths  on  both  sides  of  the  porous 
causeway.  By  plotting  density  against  concentra- 
tions of  potassium  and  lithium  at  least  four  distinct 
types  of  brine  were  determined.  Brine  north  of  the 
causeway  had  a  density  of  about  1.22  g/ml.  The 
potassium  concentration  exceeded  6,700  ppm  and 
lithium  exceeded  60  ppm.  Brine  south  of  the 
causeway  had  a  density  of  1.17  g/ml.  The  potassi- 
um concentration  was  less  than  5,000  ppm  and 
lithium  was  41  ppm  or  less.  Areas  south  of  the 
causeway  which  had  a  greater  depth  were  found  to 
have  higher  concentrations  of  potassium  and  lithi- 
um. These  were  unaffected  by  surface  inflow  and 
mixing  by  winds  and  currents. 
W68-00302 


SEDIMENTATION      RESEARCH      NEEDS     IN 
SEMIARID  REGIONS, 

USDA    Southwest    Watershed    Research   Center, 

Tucson,    Ariz.     Soil     and     Water    Conservation 

Research  Service,  Tucson,  Ariz. 

Kenneth  G.  Renard,  and  Robert  B.  Hickok. 

Amer  Soc  Civil  Eng  J,  Vol  93,  No  H  Y  I ,  Proc  Paper 

5060,  Jan  1967.  1 5  p.  10  fig,  26  ref. 

Descriptors:  'Sedimentation,  'Watershed  manage- 
ment, 'Deposition  (Sediments),  Transport  deple- 
tion. Community  development.  Withdrawal, 
Semiarid  climates.  Alluvial  channels.  Degradation 
(Stream),  Reservoir  storage.  Sediment  transport, 
Hydrologic  data,  Channel  improvement.  Bank  ero- 
sion, Gully  erosion,  Floodways,  Streams,  Energy, 
Conservation,  Erosion. 
Identifiers:  Piping. 

It  is  difficult  to  plan,  design,  construct,  or  maintain 
watershed  conservation  and  control  measures 
without  becoming  involved  in  some  aspect  of  sedi- 
mentation. Most  reservoirs  built  require  estimates 
of  the  probable  rate  of  storage  loss  due  to  sediment 
deposition.  Total  sediment  and  its  pattern  of 
deposition  is  especially  important  in  semiarid  areas. 
The  balance  of  most  alluvial  channels  is  very 
delicate  and  a  change  of  a  single  variable  upsets  the 
normal  pattern  with  the  long-time  trend  being 
degradation.  The  primary  problem  in  the  preven- 
tion of  losses  caused  by  erosion  and  sediment 
deposits  from  upstream  watershed  lands  is  to  limit 
the  movement  of  sediments  from  their  sources.  Lit- 
tle work  has  been  done  with  sedimentation 
problems  on  upstream  watersheds.  The  largest  part 
of  the  work  has  been  confined  to  studies  of  sedi- 
ment transport  in  larger  streams  and  reservoir  sedi- 
mentation studies  in  larger  reservoirs.  Since  water 
is  the  principal  transporter  as  well  as  the  primary 
source  of  energy  causing  the  detachment  of  sedi- 
ment, it  is  imperative  that  adequate  hydrologic 
measurements  be  considered  in  the  planning  of 
sedimentation  research,  and  that  better  means  to 
measure  the  many  phases  of  sedimentation,  from 
the  detachment  to  the  transportation  and  final 
deposition,  be  developed. 
W68-003I0 


2K.  Chemical  Processes 


QUALITY    OF   SURFACE    WATERS    OF   THE 

UNITED    STATES    1960,    PARTS    1     AND    2- 

NORTH     ATLANTIC     SLOPE     BASINS     AND 

SOUTH    ATLANTIC    SLOPE    AND    EASTERN 

GULF  OF  MEXICO  BASINS, 

US  Geological  Survey. 

S.K.Love. 

US   Geol   Surv-Water-Supply   Pap    1741,   418   p, 

1968.  1  fig. 

Descriptors:   'Water  quality,  'Chemical  analysis, 

'Sediment    transport,    Sediment    load.    Sediment 

discharge,  'Water  temperature.  Data  collections, 

Hydrologic  data,  United  States. 

Identifiers:  'Chemical  analysis  (Water),  Chemical 

quality,     Surface-water    quality,     Atlantic     slope 

basins. 


I 


Field  02-WATER  CYCLE 
Group  2K— Chemical  Processes 


Chemical-quality  and  sediment  data  collected  by 
the  US  Geological  Survey  in  the  1960  water  year 
are  presented.  Included  are  analyses  of  water  from 
1 16  daily  and  monthly  stations,  temperature  data 
for  112  stations,  and  suspended-sediment  data 
from  38  stations.  Data  are  reported  for  streams 
draining  into  the  Atlantic  Ocean  and  eastern  part 
of  the  Gulf  of  Mexico  ( Maine  to  eastern  Mississip- 
pi ).  Similar  data  are  presented  for  the  remainder  of 
the  48  conterminous  states  in  4  other  volumes.  In 
addition  to  data  tables,  discussions  are  included  on 
the  significance  of  mineral  constituents,  sediment 
sources,  and  character  of  sediment  transport. 
W68-00009 


GROUND  WATER  CHEMISTRY  AS  A  TOOL 
FOR  GEOLOGIC  INVESTIGATIONS  IN  THE 
SOUTHEASTERN  PIEDMONT, 

Furman  Univ.,  Department  of  Geology,  Greenville, 

SC,  North  Carolina  Univ.,  Department  of  Geology, 

Chapel  Hill. 

Van  Price,  and  P.  C.  Ragland 

Southeastern  Geol,  Vol  9,  No   I,  pp  21-38,  Apr 

1968.  18  p,  5  fig,  4  tab,20ref,  I  append. 

Descriptors:  *Geochemistry,  'Groundwater, 
♦Geologic  investigations,  'Mineralogy,  Water  pro- 
perties. Spectrophotometry,  Standards.  North 
Carolina,  Lithification,  Analytical  techniques. 
Wells,  Springs,  Water  quality.  Dissolved  solids. 
Geologic  control.  Sodium,  Water  pollution 
sources.  Geologic  mapping,  *Watcr  chemistry 
Identifiers:  'Mineral  prospecting,  Graphics,  Mafic 
terranes,  'Piedmont  area,  Chemical  weathering 

Geochemical  techniques  were  used  to  determine 
whether  chemical  studies  of  groundwater  samples 
can  be  used  in  geologic  mapping  and  mineral 
prospecting  in  the  southeastern  Piedmont.  In  this 
area  direct  observations  are  often  impossible  due  to 
the  lack  of  rock  outcrops.  Water  samples  were  col- 
lected from  random  wells  and  a  few  springs  and 
streams,  and  were  analyzed  by  atomic  absorption 
spectrophotometry.  Results  are  presented  in  tables, 
logarithmic  plots,  and  a  map  showing  relative  zinc 
concentrations;  they  show  a  validity  for  certain 
rock  types,  but  results  are  of  little  or  no  sig- 
nificance in  others.  The  main  conclusions  are:  (  I  ) 
This  technique  can  be  useful  adjunct  to  geologic- 
mapping;  (2)  favorable  results  in  lithium  detection 
suggest  further  research  into  use  of  groundwater 
prospecting  for  certain  less  common  elements, 
such  as  boron,  lithium,  and  zinc;  (3)  magnesium 
and  strontium  show  a  strong  covariance.  both  in- 
creasing in  value  in  more  mafic  terranes;  and  (4) 
anomalous  chemistry,  such  as  sodium  concentra- 
tion, can  be  related  to  water  pollution  sources.  The 
report  lists  25  sampling  sites. 
W68-O0O27 


CHEMICAL  CHARACTERISTICS  OF  BULK 
PRECIPITATION  IN  THE  MOJAVE  DESERT 
REGION,  CALIFORNIA, 

US  Geological  Survey. 

J.H.Feth. 

U  S  Geol  Survey,  Prof  Paper  575-C,  pp  222-227. 

1967.  6  p,  2  fig,  2  tab 

Descriptors:  'Chemistry  of  precipitation,  'Deserts, 
Dissolved  solids,  'Fallout.  Rain  gages.  Electrical 
conductance.   Rain,    'Dusts,   Salts,   Calcium   car- 
bonate, California. 
Identifiers:  Bulk  precipitation.  Mohave  Desert. 

Determinations  of  chemical  composition  were 
made  on  39  samples  of  bulk  precipitation  from  12 
locations  in  the  Mojave  Desert  region.  Calif  Bulk 
precipitation  is  defined  as  the  solution  that  results 
when  melting  snow  or  rain  falling  on  the  land  sur- 
face, whether  in  its  natural  state  or  modified  by 
man,  collects  and  incorporates  the  products  of  dry 
fall-out.  Collections  were  made  in  rain  gages  with  a 
layer  of  transformer  oil  to  prevent  evaporation. 
The  samples  were  analyzed  by  methods  standard  in 
the  U.  S.  G.  S.  with  the  exception  of  chloride  which 
was  determined  by  a  more  sensitive  method. 
Specific  conductance  ranged  from  8.9  to  823 
micromhos  and  varied  inversely  with  quantities  of 


rain.  The  chemical  composition  of  the  samples  was 
strikingly  similar  to  analyses  made  at  Menlo  Park, 
Calif,  a  totally  different  environment  Dust  that 
contained  saline  materials  appeared  to  have 
governed  the  composition  and  concentration  of 
bulk  precipitation  Although  bulk  precipitation 
varied  from  place  to  place  and  with  time  it  was 
mainly  a  calcium  bicarbonate  type  as  is  most 
precipitation. 
W68-00299 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


VACUUM-FREEZING    VAPOR-COMPRESSION 
DESALTING  PROCESS, 

Colt  Industries  Inc.  Beloit,  Wis 

R  Consie.  D  Emmermann,  and  J.  Fraser. 

U  S  Office  of  Saline  Water  Res  and  Develop  Progr 

Rep  No  295,  99  p.  1968.  23  fig,  I  append. 

Descriptors:  'Vapor  compression  distillation, 
'Desalination  processes.  Pilot  plants.  Sea  water. 
Performance,  Design  data,  Pumps,  Cost  analysis. 
Freezing.  Desalination  plants.  Bemineralization. 
Identifiers  'Vacuum  freezing,  'Progress  report. 
Power  rate.  Tables.  Equipment  (Plant). 

Summaries  of  monthly  activities  and  evaluation  of 
performance  data  from  Feb  1965  through  Mar 
1967  are  presented  in  this  progress  report  on  the 
Vacuum-Freezing  Vapor-Compression  Process 
( VF  VC ).  The  first  phase  of  activity  centered  on  the 
assembly  of  a  60.000  gpd  VFVC  pilot  plant  The 
second  phase  demonstrated  a  production  capability 
of  nearly  twice  the  original  specification  and  a 
minimum  power  requirement  of  53  KW-HR/1,000 
gal  The  plant  description  coders  the  hydrocon- 
verter,  counterwasher,  heat  exchanger,  dcaerator. 
pumping,  and  controls  2  types  of  primary  com- 
pressors and  2  carry  over  separators  were  tested 
and  evaluated  during  the  entire  contract  period.  A 
component  analysis  on  vapor  compressor,  car- 
r\o\er  separator,  freezer,  melter,  counterwasher, 
pumps,  motors,  and  valves  is  included  An  appen- 
dix briefly  outlines  plant  design  and  operating 
criteria  on  sea  water  desalting  plants  for  use  in  cal- 
culating the  cost  of  fresh  water  produced  b\  a 
large-scale  desalting  module. 
W68-00078 


DEVELOPMENT  OF  ELECTROCHEMICAL 
ION  EXCHANGE  MATERIALS  AND 
TECHNIQUES  FOR  DESALTING  WATER, 

Marquardt  Corp 

A  W  Venolia,  and  A.  M.  Johnson. 

I  S  Office  of  Saline  Water  Res  and  Develop  Progr 

Rep  No  300,  80  p.  Jan  1968.  32  fig.  10  tab,  20  ref. 

3  append. 

Descriptors:  'Desalination.  'Ion  exchange.  'Elec- 
trochemistry, Carbon.  Coatings.  Brackish  water, 
'Separation  techniques.  Desalination  apparatus. 
Heat  exchangers.  Thermodynamics. 
Identifiers:  Thermosorb,  Electrosorb,  Cyclic 
regeneration.  Cost  factor  differential  equations, 
Spectrographic  analysis.  Polymerization 

The  thermosorb  and  electrosorb  methods  of  desalt- 
ing, and  the  present  status  of  the  thermosorb 
process  are  described.  Both  approaches  to 
desalination  depend  upon  combined  electrochemi- 
cal ion  exchange  effects.  In  this  exchange,  ions  are 
reversiblv  sorbed  from  solution  upon  'clectrods' 
made  of  suitably  pretreated  carbons.  These  carbon 
sorbents  are  cyclically  regenerated  by  the  use  of 
either  thermal  or  electric  energy  Brackish  water 
processing  costs  of  approximately  $.20  per 
thousand  gal,  sea  water  costs  near  $1.60  per 
thousand  gal  can  be  anticipated  for  plants  of 
100,000  gal  per  day.  For  the  thermosorb  process, 
preliminary  evaluation  of  potential  performance  is 


underway,  but  no  firm  analyses  yet  have  been 
made.  In  the  electrosorb  process,  although  its  feasi- 
bility is  not  firmly  established,  the  present  sorbent 
materials  can  be  used  to  achieve  satisfactory  per- 
formance levels.  This  has  been  demonstrated  by  ex- 
tensive testing  with  sodium  chloride  systems. 
W68-00080 


NUCLEATION  AND  GROWTH  OF  ICE 
CRYSTALS, 

North  American  Rockwell  Corp.  Rockctdyne  Div. 
G.  R.  Schneider,  and  J.  Farrar. 
U  S  Office  of  Saline  Water  Res  and  Develop  Progr 
Rep  292,37  p,  Jan  1 968.  7  illus,  5  tab,  26  ref 

Descriptors:  'Crystal  growth,  "Nucleation,  'Ice, 
Brines.  Slurries,  'Desalination  apparatus.  Particle 
size,  'Hydrates.  'Desalination  processes.  Crystal- 
lography, Hydrate  processes.  Phase  diagrams. 
Melting,  Desalination,  Molecular  structure.  Freez- 
ing, Sodium  chloride.  Cryogenics,  Thermodynam- 
ics. 

Identifiers:  Analyzer,  Particle  counter.  Particle 
analyzer,  Iso-butane,  Butadiene,  Ice-brine  slurries. 
Hydrocarbons,  Ice  crystals. 

In  studies  of  crystal  growth  and  nucleation  in  ice- 
brine  slurries,  a  particle-size  analyzer  was  obtained 
and  a  freeze-crystallizer  setup  was  constructed  for 
experiments  attempting  to  form  hydrates  from  n- 
bulane,  iso-butylene,  l-butene,  cis-2-butenc.  and 
butadiene  Test  results  were  negative  as  none  of 
these  species  could  be  made  to  form  hydrates  A 
number  of  commercially  available  particle-size 
analyzers  were  considered  for  use  with  ice  slurries, 
and  several  techniques  of  particle  sizing  and  count- 
ing were  examined  The  phase  diagram  for  the  iso- 
hutane-water-NaCI  system  was  determined  for 
pure  water  and  for  solutions  containing  1.10  and 
9  93  weight  1<  NaCI.  Considering  the  size  of  the 
iso-butane  molecule  and  the  wilue  of  n  determined, 
iso-butane.  which  did  form  a  hydrate,  is  undoub- 
tedlv  a  structure  II  hydrate  Appropriate  sche- 
matics are  included. 
W68-00093 


3B.  Water  Yield  Improvement 


PATTERNS  OF  RINOFF  IN  THE  WIL- 
LAMETTE BASIN,  OREGON, 

US  Geological  Survey 

Eugene  A.  Oster 

US  Geol  Survey  Hydrol  Inv  Atlas  HA-274,   I   p, 

1968.  I  map,  2  fig.  disc. 

Descriptors:  Oregon.  'Columbia  River  basin. 
'Hydrographs.  'Natural  flow.  'Areal,  Snowmelt. 
Low  flow.  Average  flow.  Discharge  (Water).  'Ru- 
noff. 'Streamflow. 

Identifiers:  'Areal  pattern  of  streamflow.  High 
flow,  'Seasonal  flow,  'Average  annual  runoff.  An- 
nual hydrograph.  Daily  hydrograph. 

Runoff  is  the  part  of  precipitation  that  appears  in 
unregulated  surface  streams.  The  areal  distribution 
of  average  annual  runoff  for  1 928-63  is  shown  on  a 
1:500.000  scale  map  by  isolines.  Runoff  cannot  be 
defined  in  2  areas  in  the  Cascades  because 
hydrologic  and  topographic  boundaries  do  not  cor- 
respond. The  runoff  pattern  follows  closely  the  pat- 
tern of  precipitation  and  generally  increases  with 
altitude  Runoff  is  from  10  to  20  in.  on  the  valley 
floor  and  increases  to  90  in.  in  the  Coast  Range  and 
120  in.  in  the  Cascade  Range.  Annual  hydrographs 
for  stations  on  5  streams  include  2  for  streams  in 
the  Cascades.  2  for  the  Coast  Range,  and  1  for  the 
valley  floor.  A  daily  hydrograph  for  the  Clackamas 
River.  1943-45  water  yr.  shows  the  seasonal  pat- 
tern of  stream  flow,  which  is  similar  for  wet  and  dry 
yr.  Runoff  is  high  during  late  fall  and  winter  as  a 
result  of  heavy  rainfall  and  snowmelt  and  during 
spring  when  streams  draining  the  Cascades  carry 
large  amounts  of  snowmelt  Minimum  flows  occur 
during  late  summer  and  early  fall  when  precipita- 
tion is  light  and  temperature,  high. 
W  68-0000 1 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Water  Yield  Improvement— Group  3B 


A     COMPILATION     OF     GROUND     WATER 
QUALITY  DATA  IN  ALABAMA, 

US  Geological  Survey,  Water  Resources  Division. 

James  R.  Avrett. 

GeolSurvof  AlaCirc  37,  336  p,  1968.  2  fig,  6  tab. 

Descriptors:  Alabama.  'Groundwater,  *Data  col- 
lections. Water  wells,  'Water  quality.  Water 
sources.  Irrigation  water,  "Chemical  analysis, 
Geochemistry,  Hardness  (Water),  Water  proper- 
ties, Physical  properties,  Aquifers. 
Identifiers:  'Chemical  analyses  (Water),  Water 
suitability.  Water  characteristics.  Mineral  con- 
stituents. 

All  available  data  on  the  quality  of  ground  water  in 
Alabama,  up  to  the  date  of  this  report,  are  tabu- 
lated to  provide  information  for  appraising  water 
supplies  in  the  State  and  to  determine  whether 
water  use  is  impaired.  Water-quality  information 
was  obtained  by  various  agencies  and  individuals  in 
Alabama  for  many  years,  but  much  of  the  informa- 
tion was  not  published  previously.  The  chemical 
and  physical  character  of  water,  the  significance  of 
these  properties,  and  the  source  of  various  con- 
stituents are  discussed.  Water  quality  requirements 
for  domestic,  industrial,  irrigation,  and  recreational 
uses  also  are  described  in  detail.  A  total  of  3,692 
chemical  analyses  are  tabulated  in  the  report,  by 
counties.  Radioelement  data  for  14  sites  in  the 
State  are  compiled  in  a  separate  table. 
W68-00002 


WATER-LEVEL  DATA  FROM  OBSERVATION 
WELLS  IN  THE  NORTHWESTERN  GULF 
COASTAL  PLAIN  OF  TEXAS, 

Texas  Water  Development  Board,  Austin. 
James  W.  Howard. 

Tex  Water  Develop  Board  Rep  70,  209  p,  Jan 
1968.  9  map,  9  tab,  7  ref. 

Descriptors:  Texas,  'Water  levels,  'Water  level 
fluctuations,  Water  wells,  'Groundwater,  Aquifers, 
'Hydrographs,  'Observation  wells.  Water  table. 
Subsurface  waters,  Gulf  Coastal  Plain,  Hydrogeolo- 
gy,  Data  collections.  Fluctuation,  Hydrologic  data. 
Identifiers:  'Water  level  changes,  'Groundwater 
hydrographs.  Water  level  trends,  Well  data,  Water- 
level  measurements. 

Observation  wells  are  measured  to  observe  changes 
in  water  levels  in  the  principal  aquifers  of  a  10,000 
sq-mi  area  comprising  9  counties  in  southern  Tex- 
as. Data  are  presented  in  the  form  of  electronic 
computer  printouts  of  well  numbers,  depth,  al- 
titude, date  measured,  depth  to  water,  and  change 
in  water  level  from  the  previous  measurement. 
Data  are  included  for  about  540  wells.  For  some 
wells,  records  go  back  to  about  1930;  for  many 
others,  records  start  in  the  I950's.  Hydrographs  for 
representative  wells  in  each  county  illustrate  water- 
level  changes. 
W68-00003 


HUDSON  RIVER  AS  A  WATER  SOURCE  FOR 
NEW  YORK  CITY, 

Malcolm  Pirnie  Engineers,  White  Plains,  NY. 

Robert  D.Mitchell. 

ASCE  Proc,  J  Sanit  Eng  Div,  Vol  94,  No  SA3,  Pap 

5967,  pp  447-453,  Jun  1968.  I  fig,  1  tab,  1  ref,  I 

append. 

Descriptors:  'Water  supply,  Hudson  River,  'New 
York,  'River  basin,  Development,  Drainage, 
Estuarine  environment,  Saline  water  intrusion.  Pol- 
lutants, Water  works.  Cost  comparisons, 
Aqueducts,  Color,  Reservoir  sites,  Water  yield, 
Long-term  planning,  'Storage  capacity.  Water 
quality. 

Identifiers:  'Upland  supply,  Streamflow  augmenta- 
tion, Quality  standards,  'Lower  river  supply,  Salt 
water  problem.  Yield-storage  relationships. 

Background  characteristics  of  the  Hudson  River 
are  described,  and  problems  are  considered  regard- 
ing further  development  of  the  river  system  for  a 
major  augmentation  of  public  water  supply  for  New 
York  City  Metropolitan  area.  The  key  to  develop- 


ment is  storage  in  addition  to  that  now  available. 
An  additional  upland  supply  of  1000  mgd  is  the 
estimated  supply  need  of  New  York  City  and  con- 
tiguous area  in  another  50  yr.  This  indicates  the 
need  for  1300  sq  mi  of  additional  undeveloped 
watershed  and  360  bg  of  storage.  The  Hudson 
River  basin  can  furnish  this  amount  from  a  wholly 
upland  system,  or  water  may  be  released  from 
upland  reservoirs  and  pumped  from  the  lower  part 
of  the  river  at  or  above  Hyde  Park.  This  latter 
method  is  the  least  costly. 
W68-00007 


ESTIMATING  MEAN  RUNOFF  IN  UNGAGED 
SEMIARID  AREAS, 

US  Geological  Survey,  Carson  City,  Nev. 
Donald  O.  Moore. 

Bull  of  Int  Ass  of  Sci  Hydrol,  Vol  1  3,  No  1 ,  pp  29- 
39,  Feb  1968.  11  p,  7  fig,  4  tab,  2  ref. 

Descriptors:  'Semiarid  climates,  Runoff,  'Water 
yield,  Watersheds  (Basins),  'Altitude,  'Precipita- 
tion (Atmospheric),  Channel  morphology,  Topog- 
raphy, Geology,  Streamflow,  Vegetation, 
Ephemeral  streams,  Perennial  streams,  Nevada 
Hydrologic  data. 

Identifiers:  'Ungaged  basins,  Mean  runoff,  'Ru- 
noff-altitude relations,  Homogeneous  regions, 
Precipitation-altitude  relations. 

Limited  streamflow  data  are  used  to  establish  ru- 
noff-altitude relations  for  homogeneous  regions. 
Where  streamflow  data  are  limited,  precipitation- 
altitude  relationships  can  be  used  to  support 
development  of  the  regional  runoff-altitude  rela- 
tions. Mean  runoff  from  ungaged  basins  in  a 
homogeneous  region  can  then  be  computed  on  the 
basis  of  this  derived  relation.  When  these  relations 
of  runoff  to  altitude  are  applied  to  small  areas,  ru- 
noff values  may  be  different  from  those  indicated. 
This  is  due  to  local  differences  in  geology, 
precipitation,  vegetation,  land  slopes,  and  land  use. 
Methods  are  described  for  adjusting  the  relations 
for  effects  of  these  variations:  One  based  on  a 
streamflow  measurement  at  miscellaneous  sites  is 
applicable  to  perennial  streams;  the  other  based  on 
measurement  of  2  channel  parameters  is  applicable 
to  either  perennial  or  ephemeral  streams.  Curves 
are  given  that  show  relations  of  rainfall  to  altitude 
and  relations  of  mean  discharge  to  2  parameters  of 
channel  cross  section  for  ephemeral  and  perennial 
streams  in  Nevada. 
W68-00018 


PERISTENCE  OF  SUMMER  RAINY  AND 
DROUGHT  PERIODS  ON  A  SEMIARID  RANGE- 
LAND, 

Southwest  Watershed  Research  Center,  Tucson. 

H.B.Osborn. 

Bull  of  Int  Ass  of  Sci  Hydrol,  Vol  I  3,  No  I ,  pp  1 4- 

1 9,  Feb  1 968.  6  p,  1  fig,  3  tab,  9  ref. 

Descriptors:  'Rainfall  disposition.  Dry  seasons, 
♦Arid  lands.  Precipitation  intensity,  Streamflow, 
Arizona,  Rainfall-runoff  relationships,  Vegetation, 
Evaporation,  Rain  gages.  Droughts,  Watersheds 
(Basins),  Wet  seasons. 

Identifiers:  'Rainfall  persistence,  'Rangeland 
watershed,  Dry  cycle,  Semiarid,  Rainy  periods. 

In  southeastern  Arizona,  most  summer  rainfall  oc- 
curs as  short-duration,  high-intensity  afternoon  or 
evening  thunderstorms  of  limited  areal  extent. 
About  70  percent  of  the  1  I  1/2-in.  annual  rainfall 
and  95  percent  of  the  annual  runoff  occurs  in  July, 
Aug,  and  early  Sept  according  to  an  1  l-yr  study  in 
the  58-sq-mi  Walnut  Gulch  Experimental 
Watershed.  In  contrast,  5  percent  of  the  rainfall  oc- 
curs in  the  previous  3  mo  and  25  percent  in  the 
remaining  6  1/2  mo.  Persistence  of  summer  rains, 
although  variable,  represents  the  dependable 
source  of  water.  On  the  average,  significant  rainfall 
was  recorded  for  some  part  of  the  watershed  during 
40  percent  of  the  July-Aug  period;  maximum 
frequency  was  3  out  of  4  days  in  1955,  and  the 
minimum  was  3  out  of  10  days  in  I960.  The  wettest 
year,  1955,  had  a  continuous  rainy  period  of  47 


days;  the  driest,  I960,  had  a  continuous  rainy 
period  of  only  5  days.  The  longest  summer  drought 
occurred  in  1962  when  no  rain  fell  for  17  days  in 
Aug,  following  a  14-day  rainy  period.  Precipitation 
records  were  collected  from  a  network  of  60 
recording  rain  gages  evenly  distributed  over  the 
watershed.  Sufficient  information  is  not  yet  availa- 
ble to  determine  reliable  expectancies  for  summer 
rainy  or  drought  periods. 
W68-00020 


WATER  FOR  THE  GROWING  NEEDS  OF  HAR- 
RISON COUNTY,  MISSISSIPPI, 

U  S  Geological  Survey 

Roy  Newcome,  Jr.,  D.  E.  Shattles,  and  C.  P. 

Humphreys,  Jr. 

U  S  Gcol  Surv  Water-Supply  Pap   1856,   106  p, 

1 968.  29  fig,  3  plate,  1 9  tab,  30  ref. 

Descriptors:  'Water  supply,  'Appraisals,  Stream- 
flow,  Floods,  Water  quality,  Groundwater,  Reser- 
voirs, Sediment  discharge.  Temperature,  Testing, 
Saline  water  intrusion,  Aquifers,  Water  levels, 
Hydrographs,  Hydrologic  properties,  'Flow  rates, 
'Mississippi,  Withdrawal,  Artesian  wells. 
Identifiers:  'Potential  water  sources,  'Water 
needs,  Hydrologic  environment,  Flow  duration, 
'Harrison  County,  Pumping  effects. 

Water  resources  evaluations  of  Harrison  County, 
Mississippi  in  1966-67  reveal  that  an  almost  un- 
limited potential  exists  for  the  development  of 
water  supplies  to  satisfy  the  growing  needs  of  indus- 
try and  population.  Storage  reservoirs  can  be  built 
to  utilize  several  hundred  mgd  of  potable  water 
now  flowing  into  Mississippi  Sound.  With  proper 
planning  and  management  these  reservoirs  can 
create  recreational  opportunities  and  flood  control 
benefits.  Groundwater  sources  now  provide  all  the 
potable  water  supplies  and  are  capable  of  providing 
many  times  the  present  total  withdrawals  of  25 
mgd.  Fresh  water  occurs  in  sand  aquifers  to  depths 
of  2,500  ft.  Aquifer  transmissivity  ranges  from 
50,000  to  100,000  gpd/ft  where  tested.  Few  wells 
produce  more  than  1000  gpm,  but  several  of  the 
aquifers  can  yield  2  to  3  times  that  amount  with 
wells  designed  for  larger  production.  Artesian 
water  levels  are  above  or  only  a  few  ft  below  land 
surface  in  most  places,  and  additional  drawdown  is 
economically  available.  Newly  discovered  deep 
aquifers  (1,700-2,500  ft)  have  water  levels  100  ft 
above  the  surface  and  will  provide  2,000  gpm  flows 
of  100  deg  F  water.  The  county's  groundwater 
requires  little  or  no  treatment  for  most  uses;  it  is 
soft  with  total  mineral  content  usually  less  than  250 
ppm. 
W68-00026 


DEEP-WELL  INJECTION  OF  TREATED 
WASTE  WATER--AN  EXPERIMENT  IN  RE-USE 
OF  GROUND-WATER  IN  WESTERN  LONG 
ISLAND,  NY, 

US  Geological  Survey,  Mineola  and  Albany,  NY. 
N.  M.  Perlmutter,  F.  J.  Pearson,  and  G.  D.  Bennett. 

NY  State  Geol  Ass  Guidebook,  40th  Annu  Meet- 
ing, pp  221-231,  May  1968.  11  p,  3  fig,  1  tab,  7  ref. 

Descriptors:  Aquifers,  'Encroachment,  Sea  water, 
'Saline  water  intrusion.  Municipal  water,  'Sewage 
treatment,  'Recharge,  Recharge  wells,  'Compati- 
bility, 'Tertiary  treatment,  New  York,  Injection 
wells,  Dissolved  solids.  Hydraulics,  Hydrologic 
aspects,  Geochemistry. 

Identifiers:  'Treated  effluent  recharge,  'Ground- 
water barrier  ridges,  Screen  clogging,  'Compati- 
bility testing.  Dissolved  gases.  Long  Island. 

Cretaceous  to  Pleistocene  aquifers  on  Long  Island 
contain  trillions  of  gallons  of  recoverable  water. 
Average  withdrawl  was  440  mgd  in  1 966.  The  fresh 
water  is  hydraulically  connected  with  salt  water  in 
the  ocean.  Because  of  withdrawal,  salt  water  is  en- 
croaching into  the  freshwater  zone.  Artificial 
recharge  experiments  are  intended  to  obtain  infor- 
mation on  the  hydraulic  and  geochemical  problems 
of    injecting    treated    sewage    effluent    into    the 
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Magothy  aquifer  (Late  Cretaceous)  as  a  means  of 
maintaining  seaward  flow  to  retard  encroachment 
while  continuing  withdrawal  inland.  The  water 
table  varies  from  90  ft  above  to  10  ft  below  sea 
level.  Discharge  of  1 50  mgd  of  used  groundwater  to 
the  sea  has  lowered  the  water  table  in  the  more 
heavily  populated  western  end  of  the  island.  El- 
sewhere used  water  is  returned,  and  lowering  is 
negligible.  The  experimental  recharge  site  is  near 
the  landward  limit  of  encroachment  in  the  western 
end  of  the  island.  The  recharge  facility  is  a  400  gpm 
tertiary  treatment  plant  and  an  injection  plant.  Ob- 
servation wells  monitor  the  results.  Experiments 
will  be  made  which  include  varying  the  amount  of 
treatment  and  the  injection  rate  to  study  causes  of 
clogging  and  compatibility  effects. 
W68-00028 

REFORESTATION  WITH  CONIFERS -ITS  EF- 
FECT ON  STREAMFLOW  IN  CENTRAL  NEW 
YORK, 

US  Geological  Survey.  Albany,  NY. 

Gordon  R.  Ayer. 

Water  Resources  Bull,  Vol  4,  No.  2.  pp  1 3-24,  June 

1968.  12p,  3  fig,  1  tab,  13ref. 

Descriptors.  'Reforestation,  New  York,  Revegeta- 
tion,  *Land  management.  Land  development. 
Land  use,  'Watershed  management.  Conifers, 
*Runoff,  Land  reclamation,  'Peak  discharge. 
'Rainfall-runoff  relationships.  Discharge  (Water), 
'Streamflow,  Base  flow. 

Identifiers:  'Annual  runoff.  Flood  peak  reduction. 
Runoff  reduction,  Base  flow  recession  rates.  Forest 
influence. 

Runoff  from  several  reforested  areas  in  central 
New  York  was  compared  with  that  from  a  non- 
forested  control  area.  During  the  early  1930's 
abandoned  farmland  was  planted  with  small 
conifers  which  have  been  allowed  to  grow  without 
disturbing  the  existing  conditions  by  burning,  brush 
eradication,  or  denudation.  The  results  have  been  a 
gradual  reduction  in  winter  peak  runoff  and  total 
annual  runoff  as  the  trees  grew.  Maximum  changes 
had  occurred  by  about  1958;  effects  have  been 
reasonably  stable  since  then.  Statistical  analyses 
show  that  reforestation  has  reduced  Nov-Apr  flood 
peaks  an  average  of  40%,  and  annual  runoff  by 
26%.  There  has  been  no  effect  on  peak  discharge 
during  summer,  on  base-flow  recession  rates,  or  on 
annual  minimum  daily  flows. 
W68-00034 


THE  FLOOD  PROBLEM  IN  GRAND  FORKS- 
EAST  GRAND  FORKS, 

North  Dakota  Geological  Survey,  Grand  Forks. 

Samuel  S.  Harrison. 

N  Dak  Geol  Surv  Misc  Ser  35,  42  p,  1968.  18  tab, 

16ref. 

Descriptors:  'Floodwater,  'Flood  damage.  Flood 
control.  North  Dakota.  Climatic  data.  Geologic- 
control,  Frequency,  Forecasting,  Dikes,  Levees, 
Historic  flood,  Hydrogeologic  setting.  Channels, 
Banks,  Streamflow,  Ice  jams,  'Maximum  probable 
flood,  'Floodplain  zoning. 

Identifiers:  'River  gradient.  Entrenched  valley.  In- 
undation, 'Flood  frequency,  'Flood-loss  reduc- 
tion. Peak  stage. 

A  summary  is  given  of  flood  problems,  terminolo- 
gy, hydrogeologic  setting,  factors  affecting  flood- 
ing, and  flood  history  of  Red  River  at  Grand  Forks- 
East  Grand  Forks.  Suggestions  are  made  for 
damage  reduction.  Flowing  along  an  axis  of  the 
gently  northward  tilted  bed  of  Lake  Agassi/  (50  mi 
wide),  the  river  meanders  slowly  through  the  area 
with  a  gradient  less  than  1/2  ft  per  mi  in  an  en- 
trenched valley  1/2  mi  wide.  River  banks  are  only 
25  ft  below  the  uplands  in  many  places.  At  Grand 
Forks  the  channel  is  200  ft  wide  with  banks  25  to 
30  ft  high.  Severe  floods  spread  several  mi  wide  just 
north  of  the  city.  Relatively  little  damage  is  done  by 
floods  less  than  40  ft  high,  which  occur  an  average 
of  once  in  8  yr.  A  47-ft  stage  makes  the  city  water 
plant  inoperative,  and  at  48  ft  the  power  plant  must 


be  shut  down.  All  railroad  bridges  are  impassable  at 
stages  over  50  ft.  The  river  can  reach  an  estimated 
height  of  55  ft,  which  will  inundate  most  of  Grand 
Forks  and  East  Grand  Forks.  Most  floods  occur  in 
late  Mar  and  Apr  and  result  from  the  rapid  melting 
of  snow  and  heavy  spring  precipitation.  A  map, 
scale  1  in.  equals  1/4  mi,  shows  extent  of  10  yr,  30 
yr.and  100  yr  floods. 
W68-00037 


ANNUAL  PEAK  DISCHARGES  FROM  SMALL 
DRAINAGE  AREAS  IN  MONTANA  THROUGH 
SEPTEMBER  1967, 

US  Geological  Survey. 

M.  V.  Johnson. 

US  Geol  Surv,  Helena.  Mont,  1 39  p.  1 968.  1  fig. 

Descriptors:  Montana,  'Floods,  Discharge 
(Water),  Stage -discharge  relations,  'Small 
watersheds,  Streamflow ,  Surface  waters,  Hydrolog- 
ic  data,  Discharge  measurement,  Streams,  Water 
year,  'Peak  discharge.  Gaging  stations.  Flooding 
Identifiers:  Flood  peak,  "Annual  flood,  "Annual 
peak  stage.  Peak  stages.  Small  drainage  areas, 
'Flood  data,  'High  flow, Crest-stage  station. 

Available  peak  stages  and  discharges  are  given  for 
each  water  yr  at  228  stations  for  the  period  ending 
in  Sept  1967.  Most  of  the  data  were  obtained  from 
the  operation  of  crest-stage  gaging  stations  by  the 
U.S.  Geological  Surse)  in  cooperation  with  the 
Montana  State  Highway  Commission  About  200 
of  the  stations  were  operated  during  the  1 967  water 
yr  Purpose  of  the  program  is  to  provide  regional 
information  on  the  magnitude  and  frequency  of 
floods  in  the  state.  Most  of  the  drainage  areas  are 
less  than  100  sq  mi  and  many  are  less  than  20  sq  mi; 
the  largest  is  1 ,850  sq  mi  In  addition  to  gage  height 
and  discharge  for  each  annual  flood,  the  tabulation 
contains  a  description  of  each  site  and  the  date  of 
each  annual  flood 
W68-00040 


HYDROLOGY  OF  THE  MONCTON  MAP- 
AREA,  NEW  BRUNSWICK, 

Canada     Department     of     Energy.     Mines     and 

Resources. 

P  A.Carr. 

Can  Dep  of  Energy,  Mines  and  Resources  Inland 

Waters  Br  Sci  Ser  No.  1 .  25  p.  1968.  8  fig.  2  tab.  I  8 

ref,  2  append 

Descriptors:  Groundwater,  "Hydrogeology . 
'Aquifers,  Transmissivity,  Aquifer  characteristics. 
"Water  wells.  Confined  water.  Glacial  drift.  Sand- 
stones, Groundwater  movement,  "Water  yield. 
Permeability,  Water  analyses.  Foreign  waters. 
Water  quality.  Hardness  (Water),  Dissolved  solids. 
Fresh  water.  Artesian  wells.  Fractures  (Geology ). 
Identifiers:  'Groundwater  supplies,  'Yield  of  wells, 
Groundwater  flow  system,  'Bedrock  aquifers. 
Fracture  permeability .  Canada,  New  Brunswick. 

In  most  of  the  Moncton  area,  a  400  so  mi  area  in 
southeastern  New  Brunswick,  groundwater  sup- 
plies are  adequate  only  for  domestic  needs.  Thin, 
sandy  glacial  till  covers  most  of  the  area,  and  lo- 
cally is  more  than  100  ft  thick.  The  bedrock  is  lar- 
gely siltstone,  sandstone,  conglomerate,  and  a 
crystalline  complex.  The  till  and  most  bedrock 
units  are  poor  aquifers  that  yield  less  than  20  gpm 
to  wells  Permeability  in  the  bedrock  acquifers  is 
related  to  fractures.  It  is  highest  in  the  northeastern 
part  of  the  area  where  sandstones  in  the  Richibucto 
Formation  arc  well  fractured.  A  deep  fresh-water 
flow  system  has  developed  in  that  area;  con- 
sequently, it  is  the  most  favorable  part  of  the  area 
for  developing  groundwater.  One  well  is  reported 
to  yield  more  than  I  mgd  from  this  aquifer  and 
others  yield  50  to  150  gpm.  Groundwater  is  of  the 
calcium  and  sodium  bicarbonates  types  and 
generally  contains  less  than  400  ppm  dissolved 
solids.  Pumping  tests  on  5  wells  give  coefficients  of 
storage  ranging  from  .0002  to  .004  and  transmis- 
sivity, from  372  to  34,400  gpd/ft.  Chemical 
analyses  of  water  from  58  wells  are  tabulated.  Maps 
show  areal  values  of  permeability,  hardness,  dis- 


solved solids,  depth  of  fresh-water  flow,  distribu- 
tion of  bedrock  units,  and  water-level  contours. 
W68-00049 


GEOHYDROLOGIC  DATA  FROM  THE 
PICEANCE  CREEK  BASIN  BETWEEN  THE 
WHITE  AND  COLORADO  RIVERS, 
NORTHW  ESTERN  COLORADO, 

US  Geological  Survey. 

D.  L.  Coffin.  F.  A.  Welder,  and  R.  K.  Glanzman 
Colo   Water  Conserv   Board  Ground-Water  Ser, 
Circ  No  12,  38  p,  1968.  20  fig.  2  plate,  4  tab.  8  ref. 
I  append. 

Descriptors:  'Aquifer  characteristics.  Drawdown, 
Transmissivity,  Flow  rales,  Hydrologic  aspects, 
'Alluvium,  Artesian  wells,  Surface-groundwater 
relationships,  Hydrographs,  Chemical  properties, 
Physical  properties.  Sediments,  Colorado.  Clays. 
Structuralgeology,  Test  procedures.  Appraisals. 
Identifiers:  'Hydrologic  boundaries,  'Well  yields. 
Lithology.  Physical  measurements.  Hydraulic  con- 
nection. Test  holes,  Piceance  Creek. 

Test  drilling  in  Piceance  Creak  basin  in  Rio  Blanco 
and  Garfield  Counties,  northwestern  Colorado,  in- 
dicates the  alluvium  is  as  much  as  1 40  ft  thick  with 
as  much  as  100  ft  saturated  Base  flow  of  the 
streams  is  groundwater  discharge.  Aquifer  tests 
show  that  hydrologic  boundaries  in  alluvial 
deposits  affect  drawdown  and  yield  of  wells  after 
relatively  short  pumping  periods.  In  places  where 
cla\  beds  occur  in  the  aquifer,  transmissivity  may 
be  as  low  as  20.000  gpd  per  ft.  whereas  if  the  sec- 
tion is  mainly  sand  and  gravel,  the  values  may  be 
100.000  gpd  per  ft  Well  yields  depend  on  litholog- 
ic  characteristics  at  the  site  and  location  of  the  well 
with  respect  to  hydrologic  boundaries.  Initial  yield 
per  well  usually  is  1 .000  gpm.  An  aquifer  test  for  a 
1,000  ft  artesian  flowing  well  in  the  Green  River 
Formation  indicates  a  range  in  transmissivity  from 
1,000  to  2.000  gpd  per  ft  Hydrographs  show 
streamflow  at  6  gaging  stations  for  the  1964-65 
water  year. 
W68-0O05O 


GEOLOGY  AND  GROUND  WATER 
RESOURCES  OF  EDDY  AND  FOSTER  COUN- 
TIES, NORTH  DAKOTA,  PART  3--  GROUND 
WATER  RESOURCES, 

US  Geological  Survey. 

Henrv  Trapp.  Jr. 

N  Dak  Geol  Surv  Bull  44.  110  p.  1968.  23  fig,  6 

plate.  6  tab.  52  ref. 

Descriptors  North  Dakota,  'Water  sources, 
'Aquifers.  'Glacial  drift.  'Water  utilization.  Water 
quality.  Geology.  Dissolved  solids.  Iron.  Water 
yield.  Water  wells,  'Transmissivity,  'Aquifer 
characteristics.  Water  level  fluctuations.  Ground- 
water, Saline  water.  Municipal  water.  Domestic 
water.  Stock  water.  Storage  coefficient.  Till. 
Identifiers:  Test  holes.  Yield  of  wells.  Groundwater 
supply,  'Aquifer  thickness.  Movement  of  water. 
Pumping  tests,  Surficial  aquifers. 

The  area  has  substantial  water  resources  in  glacial- 
drift  aquifers  but  only  a  small  part  of  the  potential 
has  been  developed.  Wells  will  yield  50  gpm  or 
more  in  at  least  20%  of  the  area,  in  other  places,  in- 
dividual wells  will  yield  more  than  1 ,000  gpm  Gla- 
cial till  supplies  water  to  many  domestic  and  stock 
wells.  Water  from  the  more  productive  sand  and 
gravel  aquifers  has  a  dissolved  solids  content  of  250 
to  2,000  ppm;  in  other  aquifers  it  is  up  to  6,000 
ppm  The  water  generally  is  hard  and  may  have  dis- 
solved solids  or  iron  in  excess  of  USPHS  drinking 
water  standards.  Wells  supply  water  for  3  commu- 
nities and  suitable  sources  of  groundwater  are 
available  to  most  other  communities  The  water- 
yielding  characteristics  and  chemical  quality  of 
groundwater  are  described  for  20  sand  and  gravel 
aquifers  and  the  glacial  till.  Maps  at  scale  of  1/2  in. 
=  I  mi  show  the  potential  yield  of  wells  by  areas, 
the  thickness  of  saturated  glacial  drift,  contours  on 
the  water  table  in  October  1964,  and  lines  of  equal 
transmissibilit)  for  the  drift. 
W  68-00062 
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GEOLOGY  AND         GROUND         WATER 

RESOURCES  OF  WELLS  COUNTY,  PART  2~ 
CROl  ND  WATER  BASIC  DATA, 

US  Geological  Survey. 

Frank  Buturla,  Jr. 

N  Dak  Geol  Surv  Bull  51,  118  p.  1968.  2  fig.   1 

plate.  5  tab.  1 1  ref. 

Descriptors:  North  Dakota,  Water  sources, 
•Aquifers,  "Water  quality,  'Logging  (Recording), 
Drill  holes.  *Water  levels,  "Groundwater.  Water 
wells.  Geology.  Water  tabic.  Data  collections. 
Sands,  "Glacial  drift,  "Hydrologic  data,  "Chemical 
analysis.  Bedrock. 

Identifiers:  "Test  holes,  "Well  data.  Well  logs. 
Geologic  units.  Sand  and  gravel  aquifers,  "Chemi- 
cal analysis  (Water). 

This  basic-data  volume  is  part  2  of  a  study.  Part  I 
describes  the  geology  and  part  3  describes  the 
groundwater  resources  for  a  county  near  the  center 
of  the  State.  The  basic  data  are  useful  for  predict- 
ing geologic  and  groundwater  conditions  at  a 
proposed  well  site  in  the  county.  Tables  give  1 ) 
descriptive  data  for  about  800  wells  and  test  holes; 
2)  records  for  1  1  springs;  3)  water-level  measure- 
ments in  67  wells;  4)  logs  of  about  240  wells  and 
test  holes;  and  5)  chemical  analyses  of  76  water 
samples.  Locations  of  the  wells,  test  holes,  and 
springs  are  shown  on  a  map  at  scale  of  about  1/2  in. 
=  1  mi.  Principal  aquifers  in  the  county  are  sand, 
sand  and  gravel,  glacial  drift,  and  bedrock  units. 
W68-00063 


GEOLOGY  AND  GROUND  WATER 
RESOURCES  OF  RENVILLE  AND  WARD 
COUNTIES,  PART  2 -GROUND  WATER  BASIC 
DATA, 

US  Geological  Survey. 

Wayne  A.  Pettyjohn. 

N  Dak  Geol  Surv  Bull  50,  302  p.  1968.  2  fig,  1 

plate.  6  tab. 

Descriptors:  Water  sources,  "Aquifers,  Water 
wells.  "Logging  (Recording),  Drill  holes,  "Water 
quality.  "Water  levels,  Groundwater,  Bedrock, 
"Glacial  drift,  "Hydrologic  data,  "Chemical  analy- 
sis. North  Dakota,  Data  collections.  Water  table. 
Geology, Confined  water.  • 

Identifiers:  Test  holes,  "Well  data.  Well  logs. 
Geologic  unit,  "Chemical  analysis  (Water). 

This  basic-data  volume  is  part  2  of  a  series.  Part  I 
describes  geology  and  part  3  describes  the  ground- 
water resources  of  the  2  counties  located  in  north- 
central  North  Dakota.  The  basic  data  are  useful  for 
predicting  geologic  and  groundwater  conditions  at 
a  proposed  well  site.  Tables  list  ( 1 )  descriptive  data 
for  1,373  wells  and  test  holes,  ( 2 )  water-level  mea- 
surements in  8 1  wells,  ( 3 )  logs  of  242  test  holes  and 
wells,  and  (4)  chemical  analyses  of  416  water  sam- 
ples. Aquifers  in  the  counties  arc  consolidated 
bedrock  units  and  glacial  deposits. 
W68-00064 


HYDROLOGIC  DATA,  1966;  VOLUME  2-- 
NORTHEASTERN  CALIFORNIA,  APPENDIX  A- 
-CLIMATOLOGICAL  DATA. 

California  Department  of  Water  Resources. 

Calif  Dep  of  Water  Resources  Bull  130-66.  63  p, 
Jan  1968.  I  plate,  5  tab. 

Descriptors:  Meteorology,  California,  "Precipita- 
tion (Atmosphere),  "Evaporation,  Winds,  Climatic 
data,  Water  temperature,  Hydrologic  data.  Data 
collections,  Meteorological  data.  Networks. 
Identifiers:  Monthly  precipitation.  Minimum  tem- 
perature. Maximum  temperature,  Maximum  water 
temperature.  Minimum  water  temperature. 

This  appendix  is  part  of  an  annual  series  presenting 
hydrologic  data  for  the  State.  Five  volumes  cover 
the  State  and  each  volume  has  separate  appendixes 
for  climatological  data,  surface  water  measure- 
ments, groundwater  measurements,  surface  water 
quality,  and  groundwater  quality  for  its  area.  Ta- 
bles include  an  index  of  more  than  600  climatalogi- 


cal  stations,  monthly  precipitation  data  at  each  sta- 
tion, storage  precipitation  data  for  about  50  sta- 
tions in  remote  areas,  monthly  temperature  data, 
and  evaporation  data  for  about  50  stations.  Maps  at 
about  1:760,000  scale  show  locations  of  stations 
and  kinds  of  data  obtained  at  each. 
W68-00065 


GROUND-WATER  RESOURCES  OF  THE 
LOWER  MERRIMACK  RIVER  VALLEY, 
SOUTH-CENTRAL  NEW  HAMPSHIRE, 

US  Geological  Survey. 

James  M.  Weigle. 

US  Geol  Surv  Hydrol  Inv  Atlas  HA-277,  1  p.  1968. 

1  map,  3  ref. 

Descriptors:  Water  yield.  Groundwater,  Geology, 
Hydrogeology,  Bedrock,  Reservoirs,  Zone  of  satu- 
ration. Water  table,  "Aquifers,  "Water  sources, 
"Groundwater  recharge.  Water  levels,  "Glacial 
drift,  "Hydrographs,  Water  wells,  Porosity, 
Permeability 

Identifiers:  "Groundwater  availability.  Grain-size 
distribution,  Dune  sand,  "Water-level  fluctuations. 
Groundwater  discharge,  "Yield  of  wells. 

A  1:62,500  scale  map  shows  ground-water  availa- 
bility in  the  396-sq-mi  area  by  patterns  that  in- 
dicate relative  yields  of  wells.  Domestic  supplies 
are  available  throughout  the  area  from  glacial  till  or 
bedrock.  In  a  narrow  east  side  area,  bedrock  wells 
may  yield  40  to  1 00  gpm.  Large  supplies  are  availa- 
ble only  in  local  areas  of  stream  valleys  from  ice- 
contact  and  outwash  deposits.  Deposit  thickness 
generally  is  less  than  50  ft  but  may  be  more  than 
100  ft  locally.  Hydrographs  show  the  1958-66  fluc- 
tuations of  water  levels  in  representative  wells. 
Water  levels  commonly  rise  in  fall  and  spring  and 
decline  during  the  growing  season.  Graphs  show 
the  grain-size  distribution,  permeability,  and 
porosity  of  outwash,  ice-contact,  till,  and  dune- 
sand  deposits.  Annual  precipitation  of  about  41  in. 
is  uniformly  distributed  throughout  the  year.  About 
8  in.  goes  into  ground-water  recharge  each  year 
and  is  discharged  into  local  streams. 
W68-00068 


ACTIVITIES   OF   WATER   RESOURCES   DIVI- 
SION  IN  ARIZONA. 

US  Geological  Survey. 

US  Geol  Surv,  Tucson.  Ariz,  13  p.  I  fig,  1968. 

Descriptors:  "Arizona,  Hydrologic  data.  Stream 
gages.  Sediment  discharge,  Geomorphology,  Water 
level  fluctuations,  Water  quality.  Water  tempera- 
ture, Areal,  Analog  models,  Hydrogeology,  Infiltra- 
tion, Evapotranspiration,  Vegetation  effects. 
Methodology,  Small  watersheds. 
Identifiers:  Basic-data  collection.  Program  activi- 
ties, Areal  groundwater  studies,  Flood  runoff, 
Water  availability. 

The  water  resources  program  of  the  Geological 
Survey  in  Arizona  is  described  for  fiscal  1968.  The 
available  funds  of  $2,142,000  are  divided  as  fol- 
lows: cooperative  program,  41$;  OFA  program, 
5$;  Federal  program,  54%.  The  basic-data  pro- 
gram includes  the  operation  of  a  network  of  280 
surface-water  stations,  measurement  of  water  level 
in  800  wells  and  of  discharge  from  several  hundred 
wells,  monitoring  of  water  quality  in  35  wells,  and 
obtaining  water-quality  data  at  12  gaging  stations 
(8  daily),  sediment  data  at  13  stations,  and  water 
temperatures  at  21  stations.  In  addition,  stream- 
flow,  water  levels,  chemical  quality,  and  tempera- 
ture are  measured  intermittently  at  many  other 
sites.  The  objectives  and  accomplishments  of  18 
areal  and  7  research  projects  in  the  state  are 
described.  Research  projects  include  studies  of 
vegetative  manipulation,  evapotranspiration  mea- 
surement, geohydrology,  infiltration,  analog-model 
analysis,  geomorphology,  chronological  hydrology, 
and  flood  runoff. 
W68-00072 


GEOHYDROLOGY  AND  GROUND-WATER 
POTENTIAL  OF  PORTER  AND  LAPORTE 
COUNTIES,  INDIANA, 

US  Geological  Survey. 

J.  S.  Rosenshein,  and  J.  D.  Hunn. 

Indiana  Div  of  Water  Bull  32,  22  p,  1968.  4  fig,  4 

plate,  3  tab,  20  ref. 

Descriptors:  "Aquifers,  "Groundwater,  Indiana 
"Sands,  "Safe  yield.  Water  wells.  Water  quality. 
Groundwater  recharge,  "Water  yield,  "Discharge 
(Water),  Glacial  drift,  Hydrologic  properties, 
Specific  capacity,  Evapotranspiration,  Transmis- 
sivity.  Seepage,  Water  utilization,  Hydrogeology, 
Bicarbonates,  Confined  water. 
Identifiers:  "Pumpage,  Groundwater  discharge, 
"Yields  of  wells.  Sand  aquifers,  Hydrologic  system. 
"Groundwater  availability.  Potential  yield. 

Unconsolidated  rocks  form  a  groundwater 
hydrologic  system  with  a  potential  yield  of  900 
mgd-700  mgd  from  unit  3  and  about  70  mgd  from 
unit  1.  Units  that  comprise  the  system  are:  unit  I, 
surficial  sand  in  a  band  paralleling  Lake  Michigan; 
unit  2,  silt  till;  unit  3,  sand  containing  gravel;  unit  4, 
a  clay  till.  Discontinuous  zones  of  sand  and  gravel 
in  units  2  and  4  supply  water  locally  for  domestic 
and  farm  use.  Unit  3,  the  principal  aquifer, 
averages  about  100  ft  in  thickness  and  has  a  coeffi- 
cient of  transmissibility  ranging  from  about  10.000 
to  more  than  150,000  gpd/ft.  Unit  3  is  about  15% 
artesian  and  85$  water-table.  Recharge  is  from 
local  precipitation  and  must  percolate  through 
overlying  till  in  many  places.  Natural  discharge  is 
principally  by  seepage  to  ditches  and  streams  and 
by  evapotranspiration.  In  1960,  evapotranspiration 
from  unit  3  was  about  250  mgd  during  the  growing 
season.  Total  pumpage  in  the  2  counties  is  about  1 2 
mgd,  nearly  50%  for  municipal  use  and  40$  for 
domestic  and  farm  use.  Tables  show  data  for  water 
quality,  aquifer  characteristics,  and  geologic  units. 
Maps  show  areal  distribution  of  geologic  units, 
bicarbonate  in  ground  water,  aquifer  capabilities, 
and  depth  to  water-bearing  zones.  Small  maps  show 
the  piezometric  surface,  saturated  thickness,  and 
yields  of  wells. 
W68-00177 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
CLATSOP  PLAINS  SAND-DUNE  AREA,  CLAT- 
SOP COUNTY,  OREGON, 

US  Geological  Survey. 

F.  J.  Frank. 

U  S  Geol  Surv  open-file  rep,  1  2  p.  Apr  1 968.  5  fit,  2 

tab. 

Descriptors:  "Groundwater,  Columbia  River, 
"Hydrologic  aspects,  Water  table.  Precipitation 
(Atmospheric),  Evapotranspiration,  "Water  quali- 
ty, Streamflow,  Geologic  formations,  *Surface- 
groundwater  relationships.  Water  wells,  Oregon, 
Natural  recharge,  Water  supply.  Aquifers. 
Beaches,  Sands.  Hydrologic  properties.  Discharge 
(Water), Chemical  analysis. 

Identifiers:  Geologic  setting.  Observation  wells, 
"Underseepage.  Water  level  fluctuations.  Saline 
water  intrusion,  "Sand-dune  hydrology. 

The  Clatsop  Plains  sand-dunes  area  is  capable  of 
yielding  100  gpm  or  more  of  soft  to  moderately- 
hard  water  to  properly  spaced  and  operated  shal- 
low wells.  The  40-sq-mi  area  extends  from  the 
mouth  of  the  Columbia  River  southward  1 5  mi  and 
lies  between  foothills  of  Tertiary  bed-rock  and  the 
ocean.  The  dune  sands  are  100  ft  or  more  in 
thickness  and  are  underlain  by  Tertiary  shale  and 
sandstone  of  low  permeability.  About  80%  of  the 
average  annual  precipitation  of  78.5  in.  infiltrates 
the  dune  sand  and  about  I  /4  of  this  is  discharged  by 
evapotranspiration.  The  remainder  of  the  infiltrate 
is  eventually  discharged  to  the  ocean  by  seeps  and 
underflow.  Much  of  the  discharge  could  be  cap- 
tured by  pumping  from  wells  operated  so  as  to 
prevent  the  intrusion  of  sea  water.  Maps,  scale 
1:48,000,  show  the  altitude  of  the  water  table  for 
the  Oct.  low  period  and  the  Jan.  high  period,  data 
on  surficial  geology,  and  chemical  quality  of  the 
water.  Figures  include  sections  through  the  dune 
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area  of  several  hydrographs.  Tables  give  data  on 
test-well  performance  and  chemical  analyses  of 
water  from  selected  wells  and  surface  sources. 
W68-00178 

STORAGE  REQUIREMENTS  TO  AUGMENT 
LOW  FLOWS  OF  MISSOURI  STREAMS  with  a 
section  on  SEEPAGE  LOSSES, 

Missouri  US  Geological  Survey. 

James  H.  Williams,  and  John  Skelton. 

Missouri  Geol  Surv  and  Water  Resources  Water 

Resources  Rep  22,  78  p,  May  1968.  6  fig,  1  plate,  1 

tab,  1 5  ref,  1  append. 

Descriptors:  *Streamflow,  "Low  flow,  *Low-flow 
augmentation,  Missouri,  *Reservoir  storage, 
Resevoir  leakage.  Reservoir  silting,  Evaporation, 
Mass  curves.  Frequency  analysis,  Seepage,  Runoff, 
Stream  gages,  Gaging  stations,  Water  resources 
development.  Statistical  methods.  Regulation, 
♦Draft-storage  curves,  Discharge  (Water),  Hydrau- 
lics, Design  flow. 

Identifiers:  'Storage  requirements,  'Frequency- 
mass  curves,  'Recurrence  intervals,  Reservoir 
losses,  Frequency  curves,  Ungaged  sites. 

Storage  requirements  for  selected  draft  rates  at  226 
gaging  stations  on  unregulated  streams,  and 
methods  of  determining  storage  needed  at  ungaged 
sites  are  presented;  ways  to  estimate  reservoir 
losses  are  suggested.  An  appendix  table  lists  for 
each  station  the  amount  of  storage  required  to 
maintain  2  to  5  selected  draft  rates  for  recurrence 
intervals  of  20  yr,  or  where  longer  records  are 
available,  for  intervals  of  10  and  30  yr.  Storage 
requirements  used  are  based  on  within-yr  storage 
analyses  using  the  frequency-mass-curve  method. 
The  procedure  involves  drawing  low-flow  frequen- 
cy curves  which  are  used  to  prepare  frequency- 
mass  curves  for  specific  recurrence  intervals.  Draft 
and  storage  data  extracted  from  the  frequency- 
mass  curves  are  then  used  to  plot  draft-storage- 
frequency  curves  from  which  data  on  draft  rates 
and  corresponding  storage  requirements  are 
selected  for  inclusion  in  the  table.  Principal  reser- 
voir losses  are  from  evaporation,  sedimentation, 
and  seepage.  Evaporation  can  be  estimated  from  a 
map  included  in  the  report.  A  table  provides  data 
on  sedimentation.  The  general  magnitude  of 
seepage  loss  for  different  physiographic  regions  is 
discussed.  Examples  show  how  to  use  data  in  the 
report  to  estimate  storage  requirements  at  gaging 
stations  and  at  ungaged  sites. 
W68-00179 


WATER  RESOURCES  AND  SURFICIAL 
GEOLOGY  OF  THE  MENDENHALL  VALLEY, 
ALASKA, 

US  Geological  Survey. 

William  W.  Barnwell,  and  Charles  W .  Boning. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-259,  6  p, 

Jan  1968.  1  map. 

Descriptors:  'Water  resources,  'Water  quality, 
'Water  sources.  Silts,  'Brackish  water.  Saline 
water,  Water  wells,  Groundwater,  Surface  water, 
Discharge  measurement,  Rainfall-runoff  relation- 
ships. Water  utilization.  Chemical  analysis,  Saline 
water  intrusion.  Low  flow,  Hydrographs,  Alluvium, 
'Lakes,  Alaska,  Glaciers. 

Identifiers:  Glacial  silt.  Geologic  history,  Stratig- 
raphy, Groundwater  availability.  Surface-water 
availability.  Infiltration  galleries. 

As  part  of  an  overall  cooperative  investigation  of 
the  water  resources  of  the  Great  Juneau  Borough, 
fieldwork  from  July  1965  through  May  1966  is  re- 
ported under  the  aspects  of  surface  and  ground- 
water availability,  water  quality,  geology,  and 
geologic  history.  Graphic  data  depicts  mean  daily 
discharge  for  Mendenhall  Lake,  Auke  Creek,  daily 
and  monthly  precipitation  was  recorded  at  Juneau 
Airport.  Streamflow  measurements  in  cubic  ft/sec 
are  tabulated,  and  selected  chemical  analyses  of 
water  samples  are  included.  Daily  and  monthly 
hydrographs  are  given  for  3  streams.  Present  water 
use  is  estimated  at  882,000  gpd.  In  general,  surface 


water  is  soft  and  chemical  quality  is  good,  except 
for  objectionable  amounts  of  glacial  silt.  Salt  or 
brackish  water  occurs  in  the  shallow  estuarine 
deposits  in  parts  of  the  south  end  of  the  Men- 
denhall Valley  and  is  reported  from  deep  wells  in 
the  central  part  of  the  valley.  A  one-page  atlas  in- 
cludes maps  at  scales  of  1:31,680  and  1:62,500 
showing  geology,  quality  of  surface  and  ground- 
water, water-level  contours,  and  paleogeography  of 
the  area. 
W68-00182 


INFLUENCE  OF  ENVIRONMENT  ON  SHOOT 
GROWTH  AND  TOTAL  CARBOHYDRATE 
RESERVES  OF  SALTCEDAR, 

USDA  Agricultural  Research  Service,  Las  Lunas. 

N.Mex. 

Eugene  E.  Hughes. 

Weeds,  Vol  15,  No  I ,  pp  46-49,  Jan  1967.  4  p,  4 

fig- 

Descriptors:  'Tamarisk,  New  Mexico,  Atmospher- 
ic pressure.  Soil  temperatures.  Air  temperature. 
Humidity,  Winds,  Solar  radiation,  Water  qualtiy 
Evaporation,  Carbohydrates,  Root  systems,  Plant 
growth.  Plant  physiology.  Weed  control.  Herbi- 
cides, Environmental  effects.  Cutting  management. 
Correlation  analysis.  Vegetation  rcgrowth. 

A  three-year  study  (1962-1964)  on  saltcedar 
(Tamarix  pentandra  Pall.)  was  conducted  on  the 
Rio  Grange  floodplain  near  Bernardo,  New  Mex- 
ico, to  relate  carbohydrate  levels  to  plant  shoot 
growth  and  environmental  conditions,  thereby  esti- 
mating the  most  susceptible  stage  of  growth  for  ap- 
plication of  herbicides.  Environmental  variables  in- 
cluded air  and  soil  temperatures,  humidity,  wind, 
barometric  pressure,  solar  radiation,  depth  to  water 
table,  water  quality  and  evaporation  from  a  free 
water  surface.  Total  shoot  length  was  the  best  esti- 
mate of  carbohydrate  level  in  storage  organs  of 
saltcedar.  With  the  variables  used,  none  were  relia- 
ble in  indicating  the  level  of  minimum  car- 
bohydrate storage  or  maximum  shoot  growth. 
Weekly  growth  patterns  revealed  considerable 
variation  in  growth  rate  and  total  carbohydrate 
storage  in  roots  and  stems.  These  were  probably  a 
reflection  of  a  variation  in  growth. 
W68-0O258 


WATER-SALT  REGIME  OF  FLOODPLAIN 
SOILS  OF  CISCAUCASIA  BASED  ON  THE 
KUMA  RIVER  VALLEY, 

Ciscaucasian  Scientific  Research  Institute  for  the 

Study  of  the  North  (PNIIIS). 

S.  P.  Sokolovskiy. 

Soviet  Soil  Sci,  No  7,  pp  962-972,  July  1967.  1  I  p. 

4  fig,  3  tab. 

Descriptors:  Drainage  patterns  (Geologic),  River 
basins.  Leaching,  Soil  profiles.  Capillary  action.  Ir- 
rigated land.  Moisture  content.  Soil  moisture.  Arid 
climates.  Saline  soils.  Permeability,  Evaporation, 
Water  balance,  Groundwater,  Water  loss, 
'Regime,  'Floodplains.  Salts,  'Grasslands, 
Seepage,  Chlorides. 

Identifiers:  Kuma  River  Valley,  USSR,  Water-salt 
regime,  Aridity,  Solonchak. 

The  factors  determining  the  water-salt  regime  of 
floodplain  soils  in  the  steppe  part  of  Ciscaucasia 
are  aridity,  extensive  development  of  salt-bearing 
materials  in  river  basins,  low  water  and  brief 
periods  of  flooding,  increased  mineralization  of 
river  and  groundwaters,  predominance  of  fine-tex- 
tured clay  soils,  poor  natural  drainage  and  a  very 
low  water  permeability  of  soils  and  underlying 
materials.  The  water  regime  was  divided  into  the 
seepage,  with  meadow  and  solonchak  subtypes, 
leaching  and  nonleaching.  A  seasonable-reversible 
type  of  salt  regime  was  established  in  the  meadow 
water  regime  and  no  upward  rise  of  salts  was  ob- 
served in  wet  years  even  during  the  summer.  The 
absolute  amounts  of  water  soluble  salts  in  the  upper 
0.5  m  layer  usually  did  not  exceed  the  concentra- 
tions permissible  for  plants  (0.25-0. 3$ ).  The 
chloride  content  varied  between  0.06  and  0.020**. 


In  the  dry  climate  regions  of  Ciscaucasia,  a 
downward  capillary  flow  had  brought  about  an  ac- 
cumulation of  large  amounts  of  water  soluble  salts 
(3  +  */£).  Leaching  water  regime  was  formed  in 
areas  which  had  a  sufficiently  natural  or  artificial 
drainage.  A  nonleaching  water  regime  was  ob- 
served in  the  non-irrigated  regions  of  floodplains 
which  had  been  groundwaters.  The  salt  regime  was 
of  the  seasonal-reversible  type. 
W68-00272 


RESERVOIR  OPERATION   FOR   IRRIGATION 
AND  FLOOD  CONTROL  IN  ARID  AREAS, 

Sir  M   MacDonald  and  Partners,  Lion  House,  Hol- 

born,  London. 

J  H.  Fleming. 

Int  Comm  on  Irrig  and  Drainage,  Sixth  Congress, 

Vol  5,  Question  22:  22.117-22.135.  1966.  19  p.  I 

fig,  3  tab. 

Descriptors:  'Reservoir  operation,  'Irrigation  pro- 
grams. Discharge  (Water),  'Flood  control.  'Arid 
lands.  Sediment  transport,  River  flow.  Evaporation, 
Water  utilization.  Distribution  patterns.  Field 
crops.  Reservoir  yield.  Water  loss.  Silting,  Water 
storage,  Bypasses.  Dams.  Runoff.  Monsoons. 
Identifiers:  West  Pakistan. 


projects  in  arid  zones  present  special  dif- 
>ecause  of  the  extreme  variability  of  an- 


Reservoir  | 

ficulties  because  of  the  extreme  variability 
nual  and  seasonal  river  discharges,  excessive 
evaporation  from  the  reservoir  surface,  heavy 
transport  of  sediment  and  the  possibility  of  floods 
whose  magnitude  is  very  large  in  relation  to  the 
average  annual  discharge.  Reservoir  operation  stu- 
dies for  two  ephemeral  'flashy'  rivers  in  the  arid 
Kachhi  area  of  Pakistan  were  investigated.  Since 
flood  water  provided  the  irrigation  supply  there 
was  no  hard  and  fast  line  between  storage  available 
for  irrigation  and  storage  for  flood  control  because 
the  normal  operation  of  the  reservoirs  served  both 
purposes  simultaneously.  The  Talli  Project  reser- 
voir operation  followed  the  proposed  cropping  pat- 
tern. The  problem  was  to  determine  the  cropping 
pattern  which  would  give  the  biggest  overall  farm- 
ing production  with  the  water  supplies  available. 
The  irrigation  releases  from  the  reservoir  for  each 
month  of  the  full  cropping  system  are  given  The 
average  annual  evaporation  losses,  frequency  of 
cropping  and  sediment  accumulation  in  the  various 
reservoirs  were  determined  for  a  50-year  opera- 
tion. On  the  Nari  river,  a  system  was  devised  by 
which  64<2  of  the  flood  discharge  could  by-pass  the 
reservoir  if  required,  thus  reducing  the  quantity  of 
silt  deposited  there 
W68-00274 


SAND  AND  COTTON  BUR  MULCHES,  BERML- 
DAGRASS  SOD,  AND  BARE  SOIL  EFFECTS 
ON:  I.  EVAPORATION  SUPPRESSION, 

USDA  Soil  and  Water  Conservation  Research  Divi- 
sion, Weslaco,  Texas. 
C.  L.  Wiegand,  M.  D.  Heilman,  and  W.  A. 
Swanson. 

Soil  Sci  Soc  Amcr  Proc,  Vol  32,  No  2,  pp  276-280. 
5  p.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Evaporation  control,  Rio  Grande, 
Texas,  'Salinity,  Soil  moisture.  Land  reclamation. 
Temperature.  Water  storage,  Bermudagrass,  Water 
conservation.  Leaching,  Water  table.  Rainfall,  Cot- 
ton, Mulching.  Soil  temperature.  Sands.  Saline 
soils.  Water  loss. 
Identifiers:  'Soil  cover. 

The  effect  of  mulches  on  salinity  reclamation  was 
studied  in  an  area  east  of  Raymondville.  Texas.  The 
soil  was  a  clay  loam  saline  phase  and  soil  cover 
treatments  utilized  were  1.5  cm  thick  mortar  sand 
mulch;  44,800  kg/ha  cotton  bur  mulch  (Gossypium 
hirsutum);  coastal  bermudagrass  sod  (Cynodon 
daclylon  L)  and  bare  fallow.  Measurements  of 
moisture,  water  table,  and  temperature  changes 
were  recorded  over  a  period  of  three  years.  Rain- 
fall, an  all  important  factor  in  leaching  totalled  101. 
86  and  73*2  of  normal  (27  inches)  in  years  1963, 
1964  and  1965  respectively.  Sand  and  cotton  bur 
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mulches  effectively  retained  soil  moisture  even  at 
shallow  depths  of  the  0-61  cm  soil  depth  measured. 
Comparison  of  surface  water  with  the  bare  fallow 
showed  1.38  cm  more  under  sand.  1.32  cm  more 
under  burs  and  2.85  cm  less  under  grass  sod.  Mea- 
surements of  maximum  and  minimum  soil  tempera- 
tures were  in  the  order  sand  mulch>bare  soil>cot- 
ton  burs>bermudagrass.  Suction  of  soil  moisture 
was  low  under  the  mulches  and  even  moderate 
amounts  of  rainfall  rewet  the  soil  to  field  capacity. 
W68-00276 


DETERMINING      WATER     SOLUBLE     SALT 
RESERVES  IN  SALIN1ZED  SOILS, 

Biological  Institute,  Siberian  Branch,  USSR  Acade- 
my of  Sciences. 
S.  N.  Selyakov. 

Soviet  Soil  Sci,  No  7,  pp  957-962,  July  1967.  6  p,  4 
tab. 

Descriptors:  *Saline  soils,  'Dissolved  solids,  *Soil 
formation,  Cation  exchange,  'Electrolysis,  Salts, 
Arid  lands.  Separation  techniques. 
Identifiers:  *Elutriation. 

Arid  areas  are  characterized  by  extensive  distribu- 
tion of  salinized  soils.  The  productivity  of  the  area 
is  largely  determined  by  the  amount  and  composi- 
tion of  water  soluble  salts.  Four  methods  were  ex- 
amined to  determine  all  water  salt  reserves  in 
salinized  soils.  The  method  of  water  extracts  does 
not  dissolve  the  bulk  of  salts  in  strongly  salinized 
soils.  By  the  use  of  electrolysis,  it  is  possible  to 
create  conditions  for  the  total  displacement  of 
water  soluble  salts  from  soils.  The  direct  displace- 
ment of  soil  solutions  was  the  third  method  and  in- 
volved many  drawbacks.  The  use  of  decanted  water 
extracts  was  the  best  method  to  determine  soluble 
salt  reserves  in  salinized  soils. 
W68-00285 


A  WIND-OPERATED  AUTOMATIC  POWDER 
DISPENSER  FOR  EVAPORATION  SUPPRES- 
SANTS, 

Canada  Department  of  Agriculture,  Research  Sta- 
tion, Swift  Current,  Saskatchewan. 
W.  Nicholaichuk,  and  K.  Pohjakas. 
Canadian  J  Soil  Sci,  Vol  47,  No  1,  pp  79-80,  Feb 
1967.  2  p,  1  fig. 

Descriptors:  Evaporation,  'Evaporation  control, 
'Alcohols,  Wind  velocity,  'Monomolecular  films, 
Films. 

An  automatic  device  for  dispensing  fatty-alcohol 
powder  for  evaporation  control  in  ponds  and  lakes 
has  been  developed.  The  unit  consists  of  a  wind- 
driven  fan  that  supplies  power  to  drive  the 
dispenser,  an  adjustable  governor-controlled 
clutch,  a  speed  reducer,  and  a  dispensing  unit.  The 
dispenser  operated  at  wind  speeds  between  3  and 
10  miles  per  hour.  The  transmission  of  power  to  the 
dispenser  was  interrupted  at  wind  speeds  above  10 
miles  per  hour  since  this  was  the  range  when  the 
wind  prevents  the  formation  of  a  monomolecular 
film  cover. 
W68-00287 


PONTACYL  BRILLIANT  PINK  AS  A  TRACER 
CYE  IN  THE  MOVEMENT  OF  WATER  IN 
PHREATOPHYTES. 

U.  S.  Geological  Survey,  Menlo  Park,  Calif. 

T.  W.  Robinson,  and  Donald  Donaldson. 

Water  Resources  Res,  Vol  3,  No  I,  pp  203-211, 

1967.  9  p,  5  fig. 

Descriptors:  Soil  water  movement.  Plant  physiolo- 
gy. Soil-water-plant  relationships,  'Water  utiliza- 
tion, Evapotranspiration,  Soil  moisture.  Tracking 
techniques,  Test  procedures.  Tracers,  Dye  releases, 
Leaves,  Fluorescence,  'Phreatophytes,  Lysimeters, 
Fluorometry,  Transpiration,  Osmosis,  Sampling. 

Pontacyl  Brilliant  Pink,  a  fluorescent  dye,  was  used 
to  trace  the  movement  of  water  in  two  species  of 
woody  phreatophytes,  willow  and  wildrose,  in  con- 


nection with  evapotranspiration  studies  near  Win- 
nemucca,  Nevada.  Pontacyl  Brilliant  Pink  was 
selected  from  a  number  of  dyes  on  the  basis  of 
previous  investigations.  The  cost  was  equivalent  to 
3  I II  cents  per  gram  and  25  grams  of  the  dye  were 
introduced  into  the  water  distribution  systems  of 
the  plants.  Leaf  samples,  collected  periodically, 
roots,  stems  and  transpired  water  collected  in 
plastic  bags  were  analyzed  and  found  to  contain  the 
dye.  The  analytical  procedure  is  fully  described  in- 
cluding variables  in  the  method  which  included  sol- 
vents, time  of  heating  an.d  pH  of  the  filtrate.  The 
fluorometric  determinations  were  made  with  a  G  K 
Turner  Fluorometer  model  I  1  I  using  a  standard 
curve.  Dye  concentration  was  greatest  in  the  upper 
part  of  the  stems. 
W68-00300 


RETENTION  OF  WATER  BY  PLANT  CELL 
WALLS  AND  IMPLICATIONS  FOR  DROUGHT 
RESISTANCE, 

University  of  Western  Australia,  Perth. 
T.  S.  Teoh,  L.  A.  G.  Aylmore,  and  J.  P.  Quirk. 
Aust  J  Biol  Sci,  Vol  20,  No  1,  pp  41-50,  Feb  1967. 
10  p,  2  fig,  32ref. 

Descriptors:  Root  systems.  Plant  tissues,  'Cytologi- 
cal  studies.  Plant  physiology,  'Drought  resistance, 
Moisture  stress,  Sorption,  'Xerophytes,  Moisture 
content,  Water  requirements,  'Adsorption,  Xylem, 
Isotherms,  Moisture  deficit,  Monocots,  Desert 
plants.  Transpiration,  Dicots. 

The  sorption-desorption  isotherms  for  root  cell 
walls  of  two  monocotyledons  (Ehrharta  calcycina 
Sm.  and  Triticum  vulgare  Vill.  cv.  Gabo)  and  two 
dicotyledons  (Salicornia  australis  Banks  and  So- 
land  and  Vicia  faba  L)  were  studied  in  Australia. 
Wall  materials  from  Young  roots  were  prepared 
using  a  standard  method  so  data  could  be  directly 
compared.  When  water  content  was  compared 
against  water  potential  the  water  intake  increased 
exponentially  as  water  stress  decreased.  It  was  sug- 
gested that  during  periods  of  drought  xerophytes 
must  possess  a  greater  resistance  to  the  destruction 
of  the  two  phase  nature  of  the  cell  wall  (solid- 
liquid)  system  than  do  mesophytes.  Other  factors 
of  drought  resistance  such  as  root  system  and  spe- 
cialized adaptations  were  also  discussed. 
W68-003U 

3C.  Use  of  Water  of  Impaired 
Quality 


GROUND-WATER  GEOLOGY  OF  KORDOFAN 
PROVIDENCE,  SUDAN, 

US  Geological  Survey. 

Harry  G.  Rodis,  Abdulla  Hassan,  and  Lutfi 

Wahadan. 

US  Geol  Surv  Water-Supply  Pap  1  757-J,  pp  J1-J48, 

1 968.  48  p,  9  fig,  1  plate,  6  tab,  30  ref. 

Descriptors:  'Foreign  countries,  'Groundwater, 
'Aquifers,  Withdrawal  boreholes,  'Deserts,  Zone 
of  saturation.  Confined  water,  'Groundwater 
basins.  Groundwater  recharge.  Groundwater 
movement,  'Water  wells.  Water  quality,  Water 
analysis,  Sandstones,  Geology,  'Hydrogeology, 
Dissolved  solids.  Water  levels,  Potentiometric 
level,  Rainfall,  Water  sources. 
Identifiers:  'Groundwater  potential,  Africa,  Sudan, 
Artesian  zone,  Dug  wells,  'Perennial  supplies.  Well 
data,  Surficial  deposits. 

Kordofan  providence,  in  the  White  Nile-Nile  River 
basin  of  central  Sudan,  is  a  plain  of  low  relief  with 
annual  rainfall  ranging  from  less  than  100  mm  in 
north  to  about  800  mm  in  south.  Perennial  ground- 
water supplies  occur  in  sandstone  or  conglomerate 
aquifers  in  the  Nubian  Series  or  Umm  Ruwaba  Se- 
ries or  both.  Depth  to  the  top  of  the  saturated  zone 
ranges  from  about  50  to  160  meters.  Surficial 
deposits  of  sand  and  clay  mantle  the  entire  area, 
but  generally  serve  as  only  temporary  sources  of 
water.  Basement  rocks  also  are  poor  aquifers. 
Some   175  drilled  wells  at  75  water  yd  yield  an 


average  of  about  1,000  imperial  gph.  The  best 
quality  water  in  the  Nubian  aquifers  has  dissolved 
solids  ranging  from  100  to  340  ppm  and  hardness 
from  60  to  264  ppm.  Water  in  the  Umm  Ruwaba 
aquifers  ranges  from  420  to  3,000  ppm  dissolved 
solids  and  averages  1,050  ppm.  Use  at  the  1962 
rate  of  about  600  million  gal  probably  could  be 
continued  almost  indefinitely.  Aquifers  in  the 
southwestern  part  of  the  providence  have  potential 
for  additional  development.  Nubian  aquifers  in  the 
northern  part  need  test  drilling  to  evaluate.  Tables 
give  data  for  250  drilled  and  100  dug  wells,  well 
Fogs,  and  analyses  of  1 8  water  samples. 
W68-000I7 


OCCURRENCE   OF   SOIL   SALINITY   IN   THE 
DRY  LANDS  OF  SOUTHWESTERN  ALBERTA, 

Canada  Department  of  Agriculture,  Soil  Research 
Institute,  Ottawa. 

G.  M.  Greenlee,  S.  Pawluk,  and  W.  E.  Bowser. 
Canadian  J  Soil  Sci,  Vol  48,  No  I,  pp  65-75,  Feb 
1968.  11  p,  5  fig,  3  tab. 

Descriptors:  'Saline  soils.  Dissolved  solids,  Arid 
lands.  Sodium,  Piezometers,  Geomorphology,  Soil 
chemical  properties.  Groundwater  movement,  Sur- 
face-groundwater  relationships,  Water  table.  Mag- 
nesium compounds.  Aerial  photography,  'Ground- 
water, Soil  profiles,  Bedrock,  Seepage,  Wells,  Gla- 
cial soils,  Till,  Soil  analysis,  Salt  balance,  Salts. 
Identifiers:  Alberta,  Canada,  'Resalinization. 

The  soil  parent  material  of  southwestern  Alberta, 
Can,  has  a  high  salt  content.  Sunshine,  rainfall  (27 
in)  and  wind  create  conditions  that  produce  high 
salt  concentrations  in  the  soil.  The  objectives  of 
this  project  were  to  study  groundwater  movement 
and  salt  distribution  to  determine  the  source  and 
movement  of  the  salts  and  how  this  influences  the 
resalinization  upon  genetic  soil  characteristics.  Soil 
profiles  were  examined,  shallow  wells  and  piezome- 
ters were  installed  to  measure  groundwater  flow 
and  salt  movement.  Soil  and  parent  geologic 
material  samples  were  collected  for  analysis.  A 
high  sodium  content  in  the  soluble-salt  composition 
of  groundwater,  saline  soils  and  parent  geologic- 
material  suggests  bedrock  to  be  the  main  source  of 
the  salts.  Glacial  till  participates  to  a  lesser  extent. 
By  the  use  of  a  dye  indicator,  it  appeared  that  both 
regional  and  local  groundwater  discharges  were 
responsible  for  the  salt  movement.  Agronomic 
practices  and  rainfall  occurrence  and  intensities 
play  a  role  in  regulating  groundwater  flow. 
W68-00291 

3D.  Conservation  in  domestic  and 
municipal  Use 


A  DECADE  OF  EXPERIENCE  UNDER  THE 
IOWA  WATER  PERMIT  SYSTEM-PART  ONE, 

New  Mexico  Univ.  School  of  Law,  Albuquerque. 
N.  William  Hincs. 

Natural  Resources  J,  Vol  7,  No  4,  pp  499-554,  Oct. 
1 967.  56  p,  5  tab,  1 83  ref. 

Descriptors:  Administration,  'Iowa,  'Beneficial 
use.  Water  pollution,  'Administrative  agencies, 
'Water  law,  'Water  policy,  'Water  control,  Ad- 
ministrative decisions.  Legal  aspects,  'Legislation, 
Permits,  'Water  permits,  Water  rights.  Inter-agen- 
cy cooperation,  'Political  aspects.  Preferences 
(Water  rights),  Riparian  rights.  Regulation, 
Planning,  Flow. 

Identifiers:  'Permit  system,  'Summation  flow  doc- 
trine. 

Iowa  water  law  is  an  uncertain  combination  of 
legislation  layered  on  common  law;  but  its  redeem- 
ing feature  is  an  administrative  agency  operating, 
enforcing,  and  bringing  order  to  the  statutory  per- 
mit scheme.  The  permit  statute  distinguished  regu- 
lated and  non-regulated  uses,  requires  a  beneficial 
use  for  granting  a  permit,  and  protects  streams  by 
the  concept  of  an  established  average  minimum 
flow.  The  scheme  regulates  the  taking  of  water 
from  any  surface  or  underground  source  for  any 
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purpose  other  than  an  unregulated  use.  The  prin- 
cipal nonregulated  uses,  roughly  are:  household, 
municipal  and  industrial  uses  at  the  effective  date 
of  the  statute;  and  uses  of  less  than  5000  gallons 
daily.  Pollution  and  the  permit  system  are  con- 
trolled by  separate  but  closely  cooperating  agen- 
cies. Procedure  for  application  and  approval  of  a 
permit  is  discussed  in  detail.  The  hybrid  nature  of 
the  Iowa  system  is  analyzed.  The  uniform  regula- 
tion of  water  without  regard  to  the  form  it  takes 
and  the  concept  of  a  water  right  limited  in  duration 
are  singular  features  of  the  scheme  Problems  of  in- 
terpretation and  application  in  administering  the 
system  are  detailed.  No  priority  of  uses  is  officially 
recognized. 
W68-00I06 


A  DECADE  OF  EXPERIENCE  UNDER  THE 
IOWA  PERMIT  SYSTEM-PART  TWO, 

New  Mexico  Univ.  School  of  Law,  Albuquerque. 
N.William  Hines. 

Natural  Resources  J,  Vol  8,  No  1.  pp  23-71,  Jan 
1968.  59  p,  9  tab,  115ref. 

Descriptors:  Administration,  'Iowa.  'Beneficial 
use,  'Administrative  agencies,  'Water  law,  'Water 
policy,  'Water  control.  Water  management  (Ap- 
plied), Flow  control,  'Administrative  decisions. 
Legal  aspects,  'Legislation,  'Political  aspects. 
Preferences  (Water  rights).  Riparian  rights, 
'Water  permits.  Water  rights. 

Identifiers:  'Permit  system,  'Summation  flow  doc- 
trine. 

Procedure  for  processing  original  application  is  ex- 
amined both  as  to  statutory  requirements  and  prac- 
tical functioning.  This  includes  a  discussion  of  pre- 
trial investigation,  hearings,  and  procedure  for  ap- 
peal. Transfer  of  permits,  subject  to  the  qualifica- 
tion that  the  permit  attaches  to  the  land  rather  than 
the  person,  is  permitted.  Procedure  for  renewal  and 
modification  of  permits  is  discussed.  Permits  ma) 
be  terminated  or  suspended  without  the  consent  of 
the  permittee  upon  enumerated  statutory  grounds, 
and  may  be  summarily  suspended  in  emergencv 
situations  Although  the  constitutionality  of  the 
Iowa  system  has  never  been  challenged,  three  con- 
stitutional principles  may  possibly  be  invoked  lo 
challenge  its  validity:  substantive  due  process, 
procedural  due  process,  and  delegation  of  powers 
Each  of  these  lines  of  attack  is  examined;  and 
although  problems  arise  in  other  areas,  the  stiffest 
challenge  mav  lie  in  the  area  of  improper  delega- 
tion of  legislative  powers.  The  article  concludes 
that  due  to  lack  of  extended  drought,  the  Iowa  per- 
mit system  has  yet  to  face  serious  challenge  Also. 
aside  from  irrigation,  water  users  have  approxi- 
mately the  same  right  under  the  statute  that  they 
had  under  common  law.  The  principal  recommen- 
dation is  that  research  be  initiated  into  a  priority 
system. 
W68-001  12 


EMERGING  PATTERNS  FOR  REGULATION 
OF  CONSUMPTIVE  USE  OF  WATER  IN  THE 
EASTERN  UNITED  STATES, 

Indiana  Univ.  School  of  Law,  Bloomington 
Sheldon  Plager.and  Frank  E.  Malonev 
lnd  L  J,  Vol  43,  No  2.  pp  383-405.  Winter  1968.  23 
p.  134ref 

Descriptors:  'Consumptive  use.  Withdrawal, 
'Water  consumption  (Excludes  consumptive  use), 
•Regulation,  Beneficial  use,  'Southeast  U.  S  . 
'Water  law,  'Northeast  U.  S..  Water  policy.  Ad- 
ministrative agencies.  Judicial  decisions.  Legisla- 
tion, Preferences  (Water  rights).  Riparian  rights. 
Water  rights,  'Water  permits.  Prior  appropriation. 
Riparian  land. 

Identifiers:  Constitutionality.  'Water  permit 
system.  Regulatory  goals,  'Eastern  U.  S. 

The  article  first  examines  the  weaknesses  of  the 
common  law  approach  to  allocation  of  water  for 
consumptive  use.  The  major  criticism  of  the  ripari- 
an system  involves  its  uncertainty  Concern  over 
the  adequacy  of  existing  laws  to  cope  with  water- 


resource  problems  has  led  to  new  proposals  and  the 
legislative  creation  in  a  number  of  eastern  states  of 
administrative  authorities  with  varying  powers  to 
grant  permits  authorizing  the  withdrawal  of  water 
from  streams.  This  activity  has  in  turn  raised  a 
number  of  problems,  one  being  the  constitutionali- 
ty of  regulating  the  consumptive  use  of  water.  A 
detailed  study  of  the  regulation  of  withdrawals 
under  eastern  permit  systems,  along  with  the  goals 
of  these  systems,  is  presented.  Permit  systems  are 
classified  as  compulsory  and  permissive,  the  com- 
pulsory systems  being  divided  into  general  compul- 
sory systems  and  compulsory  permits  for  special 
problem  areas.  The  laws  and  practices  in  the  states 
within  these  categories,  the  problem  of  the  use  of 
water  beyond  riparian  land,  and  the  advantages  and 
disadvantages  of  the  eastern  permit  systems  are  ex- 
amined. Western  consumptive  use  regulations  arc 
analyzed,  and  a  summary  and  conclusion  is  set 
forth 
W68-00I64 

3F.  Conservation  in  Agriculture 

RIPARIAN  RIGHTS  IN  THE  SOUTHEASTERN 
UNITED  STATES, 

South  Carolina  Bar  Association. 

William  H.  Agnor. 

SCLQ.Vol5.No2A.pp  141-148. Dec  1952.  8  p. 

33rcf 

Descriptors:  'Relative  rights,  'Irrigation. 
'Southeast  U.  S.,  'Natural  flow  doctrine.  'Irriga- 
tion water.  Prior  appropriation.  Reasonable  use. 
Riparian  land.  Riparian  rights.  Water  law.  Water 
utilization.  Alteration  of  How,  Non-navigable 
waters. 

The  relative  rights  of  riparian  owners  on  non- 
navigable  watercourses  to  use  water  for  irrigation 
purposes  are  discussed  Irrigation  is  a  consumptive 
use  and  both  detains  and  diminishes  the  flow  of  a 
stream  Each  riparian  proprietor  is  entitled  to  have 
the  watercourse  flow  by  or  through  his  land  in  its 
natural  course,  quality',  and  quantity,  subject  to 
reasonable  use  by  others.  In  the  southeastern  states 
the  general  rule  is  'reasonable  use  of  water  for 
domestic,  agricultural  and  manufacturing  pur- 
poses '  The  riparian  owner  probably  cannot  use  his 
riparian  water  to  irrigate  or  nonnparian  land  I  se 
of  water  on  the  riparian  land  must  he  reasonable 
The  doctrine  of  prior  appropriation  is  examined  as 
a  possible  method  of  clarifying  the  right  to  use 
water  for  irrigation.  It  is  unlikely  that  the  prior  ap- 
propriation doctrine  could  be  adopted  in  the 
southeastern  states  because  of  constitutional  objec- 
tions 
W68-00242 


IRRIGATION  WITH  NON-RIPARIAN  SURFACE 
WATER  AND  SUBTERRANEAN  WATER  IN 
KENTUCKY, 

Kentucky  Univ.,  Lexington 

George  B.  Baker. 

Ky  L  J.  Vol  42,  No  3,  pp  493-497,  Spring  1954.  5  p 

27  ref. 

Descriptors:  'Kentucky  'Irrigation,  'Percolating 
waters.  'Diffused  surface  waters.  Water  law. 
Drainage.  Water  utilization.  Irrigation  water.  Ir- 
rigation practices.  Water  policy.  Subsurface 
waters. 

Irrigation  water  in  Kentucky  is  derived  from  ripari- 
an surface  streams,  impounded  non-riparian  sur- 
face water,  and  subterranean  water  This  article  ex- 
amines the  law  governing  the  use  of  irrigation  water 
derived  from:  (I)  underground  streams  (2)  per- 
colating waters  ( 3  )  diffuse  surface  water  Kentucky 
applies  the  ordinary  riparian  rules  of  reasonable 
use  and  natural  flow  to  underground  streams  Right 
to  use  percolating  waters  is  based  on  the  theory 
that  ownership  of  land  includes  ownership  of  per- 
colating water  on  the  land.  The  use  made  of  per- 
colating water  may  not  be  malicious  or  unnecessa- 
ry, nor  may  one  owner  so  pollute  percolating  water 
that  it  is  unfit  for  his  neighbor's  use.  There  is  no 


general  common-law  rule  in  Kentucky  as  to  a  lan- 
downer's right  to  the  use  of  diffused  surface  water 
on  his  property.  However,  a  lower  owner  may  not 
obstruct  natural  drainage,  and  the  upper  owner 
may  not  collect  and  release  large  volumes  of  dif- 
fused surface  water  on  the  lower  owner  or  divert 
drainage  to  cast  an  unnaturally  large  flow  upon  the 
lower  owner.  The  article  concludes  that  an  owner 
may  use  all  of  his  percolating  and  non-riparian  sur- 
face water  for  irrigation. 
W68-00243 


WATER  USE  OF  DRY-FARMED  ALMONDS 
UNDER  CLEAN  AND  NONCULTIVATION  CON- 
DITIONS, 

University  of  California,  Davis. 

David  Holmberg. 

Calif  Agr,  Vol  2 1 ,  No  9.  pp  6-7,  Sept  1 967.  2  p.  3 

fig 

Descriptors:  Dry  farming.  Cultivation.  'Cover 
crops,  Transpiration,  'Moisture  uptake.  Deciduous 
trees,  Field  capacity.  Wilting  point.  Soil  moisture. 
Moisture  stress.  Sampling,  Farm  management.  Soil- 
water-plant  relationships,  'Orchards.  Soil  tests, 
Absorption. 
Identifiers:  Yolo  County,  Calif.,  'Almonds. 

A  3-year  study  was  conducted  on  a  drv -farmed  al- 
mond orchard  in  the  Capay  Valley  of  Yolo  Countv 
to  determine  whether  there  is  additional  water  use 
by  a  covet  crop  under  noncultivated  as  compared 
to  cultivated  conditions.  Samples  for  soil  moisture 
determination  were  taken  to  depths  of  6  feet 
Results  indicated  that  there  was  a  slightly  greater 
water  extraction  from  the  noncultivated  plots  in 
vears  of  lush  cover  crop  growth.  Most  deciduous 
fruit  trees  withdraw  water  from  field  capacity  to  the 
wilting  point  at  the  same  rates,  whereas  almonds 
apparentlv  respond  to  increasing  soil-moisture 
stress  b\  reducing  the  rate  of  extraction. 
YV68.00275 


THE  TRANSPIROMETER  FOR  MEASURING 
THE  TRANSPIRATION  OF  DESERT  PLANTS, 

Desert  Research  Institute.  University  of  Nevada. 

Reno.  Nevada 

N  Stark. 

J  of  Hvdrol  (Amsterdam),  Vol  5,  No  2.  pp  143- 

157,  1967.  15  p.  1  I  fig. 

Descriptors:  'Transpiration.  'Desert  plants.  Plant 
pigments.  Plant  physiology.  Electrical  equipment. 
Moisture  content.  Model  studies.  On-site  tests. 
Meausrement.  'Water  loss.  Temperature.  Flower- 
ing. Leaves.  'Stomata,  Hygrometry.  Model  studies. 
Humidity. 

Identifiers  ■Transpirometer.  Desert  Res  Inst.  I  niv 
of  Nevada.  Reno 

The  electronic  hygrometer  was  used  in  studies  of 
plant  transpiration  near  Winncmucca.  Nevada. 
Measurements  of  water  lost  were  performed  on 
sagebrush  (Artemisia  tridentata).  shadscale 
(Atriplex  canescens).  rabbitbrush  (Chrysotham- 
nus).  saltgrass  (Distichlis  stricta),  and  grease* ood 
(Sarcobatus  vermiculatus)  using  the  hygrometer 
and  a  crude  quick  triple  beam  balance  for  com- 
parison The  results  of  both  methods  showed  close 
correlation  Results  showed  dark  green  leaves  of 
greasewood  controlled  water  loss  more  efficiently 
than  yellow  green  leaves  of  the  species  and  water 
loss  from  greasewood  differed  in  condition  from 
saltgrass  clumps.  The  hygrometer  alone  was  used  to 
record  transpiration  from  five  branches  of  a  rabbit- 
brush  and  five  of  a  sagebrush  plant  from  flowering 
through  fruit  dispersal  during  two  fall  months  Both 
plants  controlled  water  loss  during  fruit  expansion 
with  little  effect  from  air  temperature  and  relative 
humiditv. 
W68-00277 


LEAF       DIFFUSION       RESISTANCE,       ILLU- 
MINANCE, AND  TRANSPIRATION, 

U.  S    Department  of  Agriculture.  Soil  and  Water 
Conservation  Research  Division,  Phoenix.  Ariz 
W.  L.  Ehrler.andC  H   M  van  Bavel 
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Plant  Physiol,  Vol  43.  No  2,  pp  208-214,  Feb  I  968. 
7  p.  2  fig.  2  lab. 

Descriptors:  'Transpiration,  Photosynthesis,  En- 
vironmental effects.  Light  intensity,  Boundary 
layers.  Transpiration  control.  Evaporation, 
Evapotranspiration  control.  Water  loss.  Vapor 
pressure.  Hydrostatic  pressure.  Plant  physiology, 
Resistance,  *Stomata,  Water  vapor.  Leaves, 
Epidermis.  Diffusion,  Field  crops.  Density. 
Identifiers:  Contolled  environment,  *  Illuminance, 
Kilolux 

The  effect  of  illuminance  on  leaf  diffusion  re- 
sistance was  studied  on  the  following  8  plant  spe- 
cies: alfalfa,  snap  bean,  fava  bean,  cotton,  sun- 
flower, lemon,  corn  and  sorghum  at  the  U.  S.  Water 
Conservation  Laboratory,  Phoenix,  Ariz.  Progres- 
sive stomatal  opening  was  induced  by  stepwise  in- 
creases in  fluorescent  illuminance.  This  was 
evidenced  by  decreases  in  leaf  diffusion  resistance 
ranging  from  15  to  70  sec  cm-1  in  darkness  to 
about  1  sec  cm-1  at  about  40  kilolux.  By  ex- 
trapolating their  data  the  authors  found  that  full 
stomatal  opening  would  occur  at  50  kilolux.  Trans- 
piration calculated  from  a  determination  of  ( I )  the 
difference  in  water  vapor  density  from  leaf  to  air, 
(2)  the  boundary  layer  resistance,  and  (3)  the  leaf 
diffusion  resistance  agreed  reasonably  with  that 
measured  by  weight  loss  in  four  species.  Transpira- 
tion can  be  expressed  quantitatively  in  terms  of  a 
few  relatively  simple  parameters. 
W68-00283 


SAND  AND  COTTON  BUR  MULCHES,  BERMU- 
DAGRASS  SOD,  AND  BARE  SOIL  EFFECTS 
ON:  II.  SALT  LEACHING, 

USDA  Soil  and  Water  Conservation  Research  Divi- 
sion, Weslaco,  Texas. 
M.  D.  Heilman.  C.  L.  Wiegand,  and  C.  L.  Gonzalez. 

Soil  Sci  Soc  Amer  Proc,  Vol  32,  No  2,  pp  280-283. 
4p,  4  tab.  2  fig. 

Descriptors:  Rio  Grande,  'Evaporation  control. 
Soil  chemical  properties,  Inorganic  compounds, 
Anoin  adsorption.  Soil  amendments,  Land  recla- 
mation. Stubble  mulching,  Electrical  conductance. 
Leaching,  Saline  soils,  Bermudagrass,  Texas, 
♦Salinity,  Chlorides,  Sulphates.  Gypsum, 
Mulching,  Cover  crops.  Salts,  Conductivity,  Cot- 
ton, Sorghum. 
Identifiers:  Cations,  Soil  cover. 

Salinity  reclamation  was  studied  with  and  without 
gypsum  in  an  area  east  of  Raymondville,  Texas. 
Soil  covers  of  sand  mulch,  bur  mulch  (Gossypium 
hirsutum),  coastal  bermudagrass  sod  (Cynodon 
dactylon  L.)  and  bare  fallow  were  employed.  Elec- 
trical conductivity  was  decreased  in  saturated  soil 
extracts  of  all  treatments.  Before  treatment  all 
profiles  were  NaCI  dominated.  All  cations 
decreased  in  the  0-6 1  cm  profile.  Sodium  and  calci- 
um were  the  dominant  cations  in  the  system  both 
before  and  after  treatment.  The  ratio  of  Na+  to 
Ca-H-  removal  was  1 .6,  1.3,  1 .4  and  1 .2  for  bermu- 
dagrass, sand,  cotton  bur  and  bare  fallow  treat- 
ments for  nongypsum  treatments.  The  ratios  with 
gypsum  were  0.9,  1.2,  1.5  and  I.I  for  bermu- 
dagrass, sand,  cotton  bur  and  bare  fallow  treat- 
ments respectively.  The  decrease  in  electrical  con- 
ductivity was  from  1.76  mmhos/cm  to  2.8  mm- 
hos/cm  for  the  most  effective  sand  mulch  for  the 
first  year.  After  a  cropping  season  with  sorghum 
the  electrical  conductivity  remained  unchanged. 
Sand  and  bur  treatments  yielded  a  net  reduction 
from  0  to  213-cm/profile  and  a  net  increase  fol- 
lowed bare  fallow  and  bermudagrass  treatment. 
W68-00290 


BECOME    MORE    WATER    WISE    PART    2    -- 
STORAGE  AND  TROUGHS, 

South  Australia  Department  of  Agriculture    Ade- 
laide. 

D.W.Russell. 

J  of  Agr  South  Australia,  Vol  70,  No  12,  pp  4">S- 
428.  July  1 967 


Descriptors:  *Stock  water.  Water  requirements, 
Water  supply,  *  Wells,  Watersheds  (Basin),  Net- 
work design.  Water  tanks.  Water  storage,  *Dams, 
Equipment,  Reservoir  construction.  Water  quality. 
Reservoir  sites.  Bores. 
Identifiers:  Australia,  Windmills. 

Large  and  small  supplies  for  livestock  on  the  range 
are  discussed,  the  first  supplying  a  large  area  of  the 
land  by  the  use  of  dams  and  wells.  The  second  are 
small  water  supplies  that  meet  the  livestock 
requirements  at  a  small  area  on  the  range.  Equip- 
ment, care,  management,  and  livestock  require- 
ments for  large  and  small  systems  are  described. 
W68-00292 


VEGETATION  TYPES  IN  THE  LAS  BELA  RE- 
GION OF  WEST  PAKISTAN, 

Clark  University,  Worcester,  Mass;  Pakistan  Coun- 
cil of  Scientific  and  Industrial  Research,  Karachi. 
Rodman  E.  Snead  and  Mohammad  Tasnif. 
Ecology,  Vol  47,  No  3,  pp  494-499,  1 966.  6  p,  9  fig 

Descriptors:  'Terrain  analysis.  Soil-water-plant 
relationships,  Soil  types,  Tidal  marshes.  Vegeta- 
tion, Arid  lands,  *Xerophytes,  *Aerial  photog- 
raphy. Remote  sensing.  Environment,  *Plant  popu- 
lations. Density,  Coastal  plains.  Shrubs,  Desert 
plants.  Dunes,  Geomorphology. 
Identifiers:  West  Pakistan,  'Indicator  plants. 

The  vegetation  of  the  Las  Bela  region  of  West 
Pakistan  with  an  annual  rainfall  of  5  to  9  inches 
consists  of  scattered  xerophytic  shrubs  and  trees. 
Indicator  species  were  identified  on  six  different 
landform  regions  in  the  area,  and  by  identifying 
their  morphology  on  aerial  photographs,  the  dif- 
ferent environments  were  determined  before  the 
field  work  was  done.  The  density  of  the  plants, 
shading  and  aerial  distribution  of  the  vegetation 
were  the  main  methods  used  to  identify  the  plant 
species. 
W68-00293 


A  MODEL  FOR  TRACING  SALT  DISTRIBU- 
TION IN  THE  SOIL  PROFILE  AND  ESTIMAT- 
ING THE  EFFICIENT  COMBINATION  OF 
WATER  QUALITY  AND  QUANTITY  UNDER 
VARYING  FIELD  CONDITIONS, 
Israel  Ministry  of  Agriculture,  Tel-Aviv,  Israel. 
Eshel  Bresler. 

Soil  Sci.  Vol  104,  No  4,  pp  227-233,  Oct  1967  7  p 
2  fig,  1 8  ref. 

Descriptors:  'Model  studies,  Equilibrium,  'Irriga- 
tion water,  'Soil  profiles.  Water  quality.  Linear 
programming,  Soil  moisture.  Field  capacity.  Soil- 
water-plant  relationships.  Leaching,  'Chlorides, 
Soils,  Salinity. 
Identifiers:  Mass  conservation. 

Methods  used  for  equating  salt  concentration  in 
soils  were  limited  by  assumptions  of  steady-state 
conditions.  In  the  present  study  a  model  is 
presented,  based  on  the  law  of  mass  conservation, 
for  tracing  the  distribution  of  a  nonabsorbed  ion  in 
the  soil  profile  in  response  to  varying  irrigation 
conditions  in  Israel.  Parameters  included  soil-water 
characteristics,  initial  salinity,  moisture  use  in  each 
soil  layer  and  quantity  and  quality  of  water  applied 
at  each  irrigation.  Data  from  three  irrigation  ex- 
periments were  compared  to  values  calculated  ac- 
cording to  the  model.  The  model  was  applied  using 
linear  programming  techniques  for  evaluation  of 
efficient  combinations  of  quality  and  quantity  of  ir- 
rigation water  according  to  the  desired  salinity  dis- 
tribution. 
W68-0O3O3 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on 
THE  Surface 


FLOOD  PLAIN  INFORMATION,  CATTARAU- 
GUS CREEK  AND  THATCHER  BROOK,  IRV- 
ING, SUNSET  BAY  AND  GOWANDA,  NEW 
YORK. 

US  Army  Corps  of  Engineers,  Buffalo  District. 

USA 
1 


JS  Army  Corps  of  Eng,  Buffalo  Dist,  NY,  68  p,  Feb 
968.  1 7  fig,  20  plate,  14  tab. 

Descriptors:  'Floods,  Discharge  (Water),  'Stage- 
discharge  relations,  'Streamflow,  Discharge  mea- 
surement. Small  watersheds.  Stream  gages.  Gaging 
stations.  Flow  measurement,  New  York,  Lake  Erie, 
'Flood  damage,  Floodways,  'Flood  protection. 
Identifiers:  Flood  peak,  'Annual  flood,  'Flood 
data.  Peak  stages,  Flood  frequencies.  Flood  mea- 
surements, Gowanda,  NY. 

A  study  was  made  of  flooding  and  flood  damage 
between  1834  and  1967  on  Cattaraugus  Creek  and 
its  tributary,  Thatcher  Brook,  from  the  mouth  at 
Lake  Erie  to  mi  19.5.  The  greatest  known  flood  on 
Cattaraugus  Creek,  March  17,  1942,  would  have 
caused  $140,000  worth  of  damage  in  1967.  The 
greatest  known  flood  on  Thatcher  Brook,  Sept 
1 939,  would  have  cost  $  1 3  1 ,000  in  1 967.  Average 
annual  damage  from  flooding  is  $26,300  on  Cat- 
taraugus Creek  and  $4,450  on  Thatcher  Brook  at 
May  1967  price  levels  and  development.  Records 
of  stage  and  discharge  are  available  on  Cattaraugus 
Creek  from  1939  to  the  present.  There  are  no 
records  for  Thatcher  Brook.  Most  of  the  serious 
flooding  upstream  was  caused  by  heavy  rains, 
usually  in  spring  when  snow  is  melting  and  the 
ground  is  saturated.  Serious  downstream  floods 
were  all  caused  by  ice  jams  on  a  bar  across  the 
mouth  of  Cattaraugus  Creek.  Potential  flood 
damage  is  being  reduced  by  various  channel  im- 
provements including  removal  of  a  dam  and 
periodic  dredging  of  the  bar.  Twenty-one  plates  in- 
clude flood  hydrographs,  profiles,  topographic 
maps,  economic  development,  flood  area  maps, 
and  a  map  of  the  drainage  basin  of  Cattaraugus 
Creek.  Information  was  extracted  from  the  report 
and  presented  in  two  pamphlets  covering  the  Go- 
wanda area  and  the  area  near  the  mouth. 
W68-00023 


RESERVOIR  EFFECT  ON  DOWNSTREAM 
WATER  TEMPERATURES  IN  THE  UPPER 
DELAWARE  RIVER  BASIN, 

US  Geological  Survey. 

Owen  O.Williams. 

US  Geol  Surv  Prof  Pap  600-B,  pp  BI95-BI99 

1968.  5  p,  5  fig,  1  tab,  I  ref. 

Descriptors:  Reservoirs,  'Temperature,  Water 
management  (Applied),  Streamflow,  Climatology, 
'Monitoring,  Data  collections,  Gaging  stations, 
'Hydrographs,  'Mass  curves,  Thermometers, 
Delaware  River,  Air  temperature.  Downstream, 
Water  transfer.  Cooling. 

Identifiers:  Cooling  water.  Reservoir  operation, 
'Stream  temperature,  Measurements,  'Reservoir 
effects,  'Traveltime,  Cannonsville,  Pepacton. 

Comparison  of  water-temperature  records  not  af- 
fected by  reservoir  releases  with  records  collected 
on  a  stream  that  is  affected,  together  with 
knowledge  of  local  climatologic  conditions,  can  he 
used  to  estimate  the  effect  of  significant  releases  on 
downstream  temperatures,  according  to  data  from 
a  3-yr  study  in  the  upper  Delaware  River  basin. 
Graphical  analysis  of  the  data  illustrates  marked  ef- 
fect of  releases  from  New  York  City's  Cannonsville 
and   Pepacton  Reservoirs  on  downstream  water. 
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Drops  occurred  in  water  temp  of  26  deg  F  at  8. 1  mi 
and  8  deg  F  at  44.3  mi  below  Cannonsville,  and  of 
20  deg  F  at  3 1  mi  and  5  deg  F  at  59  mi  below 
Pepacton.  Five  waterproof  thermographs  were 
operated  at  key  sites  from  May  through  Oct  each  yr 
from  1964-66.  Maximum  and  minimum  air  temp 
and  precipitation  records  from  Weather  Bureau 
stations,  and  appropriate  hydrographs  and  double- 
mass  curves  were  used  to  determine  and  substan- 
tiate climatologic  and  release  effects  on 
downstream  water  temp.  Reservoir  releases  in 
1966  lowered  water  temp  more  effectively  than  in 
1964  because  of  larger  available  storage.  One-half 
day  travel-time  was  required  for  Cannonsville 
Reservoir  releases  to  effect  stream  temp  8  mi 
downstream;  one  and  one-half  days  were  required 
from  Pepacton  dam  to  Hancock,  3 1  mi. 
W68-00030 

CAPTURE  AND  DIVERSION  OF  RUNOFF  BY 
SUBSURFACE  CHANNELS, 

West  Virginia  Univ.,  Morgantown,  Bethany  Coll., 
Bethany,  W  Va. 

W  M  Duncan,  G.  E.Eddy,  and  P.  R.  Ernngton. 
Proc  West  Virginia  Acad  Sci  1967,  Vol  39,  pp  320- 
326,  Feb  1968.  7  p,6  fig,  6  ref. 

Descriptors:  *  Underground  streams,  Surface- 
groundwatcr  relationships,  'Karst,  Limestones. 
Groundwater,  *Subsurface  runoff,  West  Virginia, 
*Caves,  *Sinks,  *Springs,  Subsurface  flow, 
Streams,  Runoff,  *Joints  (Geology),  Hydrogeolo- 
gy.  Dry  beds,  Perennial  streams. 
Identifiers:  Sinking  stream,  Karst  hydrology, 
Limestone  caves. 

Along  the  eastern  slope  of  Back  Allegheny  Moun- 
tain, in  Pocahontas  County.  West  Virginia, 
limestone  is  very  effective  in  capturing  runoff.  In 
that  area  streams  with  relatively  small  drainage 
basins,  such  as  the  middle  fork  of  Trout  Run  and 
the  second  fork  of  Wanless  Run,  flow  consistently. 
In  contrast,  several  streams  with  larger  drainage 
basins,  such  as  the  south  fork  of  Trout  Run  and  the 
third,  fourth,  and  fifth  forks  of  Wanless  Run,  rarely 
have  any  flow.  It  has  been  observed  that  runoff  in 
the  dry  streams  runs  into  the  ground  through  swal- 
low holes  (sinkholes),  drains  off  in  subsurface 
passageways,  and  emerges  as  springs  along  the 
perennial  streams.  Normally  all  the  flow  of  the  dry 
streams  is  diverted  by  one  or  more  sinkholes.  Un- 
derground passages  that  have  been  traced  out  trend 
northeastward  approximately  parallel  to  the  moun- 
tain front  and  pass  beneath  the  ridges  between 
ravines.  Some  of  these  caves  are  fed  by  several 
waterfalls  approximately  beneath  the  dry  stream- 
beds.  Study  of  the  passages  and  an  analysis  of  the 
joint  system  in  the  limestone  indicates  that  the 
passages  result  from  enlargement  of  the  joints.  The 
direction  of  flow  is  controlled  by  the  intersection  of 
the  joints  with  the  dipping  strata. 
W68-00039 


SEEPAGE  FROM  DITCHES -SOLUTION  BY 
FINITE  DIFFERENCES, 

Utah  State  Univ.,  Water  Research  Laboratory. 
Logan. 

Ronald  W.Jeppson. 

ASCE  Proc,  J  of  Hydraul,  Vol  94,  No.  HY1,  Paper 
5763,  pp  250-283,  Jan  1968.  25  p,  7  fig,  3  tab,  1  ap- 
pend. 

Descriptors:  *  Hydraulics,  *Seepage,  'Canal 
seepage,  Water  loss,  Flow  nets.  Ditches,  *lrrigation 
ditches,  Drainage,  Mathematical  studies.  Com- 
puter models,  Deep  percolation,  Gravitational 
water.  Infiltration,  'Leakage.  Percolation, 
Anisotrophy. 
Identifiers:  *Canal  loss.  Finite-difference  solution. 

A  digital  computer  is  used  to  obtain  finite-dif- 
ference solutions  to  steady-state  free-surface 
seepage  problems  from  canals  of  trapezoidal,  trian- 
gular, and  rectangular  cross  sections  to  drained 
layers  at  finite  depths.  In  the  formulation  of  the 
problems,  the  coordinate  x  and  y  are  considered 
the  dependent  variables;  the  velocity  potential  and 


the  stream  function  are  the  independent  variables. 
The  solutions  are  obtained  by  2  independent 
methods.  The  first  method  combines  solutions  for  y 
and  x  from  the  plane  of  the  velocity  potential  and 
stream  function  with  a  solution  of  the  stream  func- 
tion from  the  physical  plane  in  a  cyclic  manner. 
The  second  method  uses  complex  arithmetic  to  ob- 
tain the  solution  entirely  in  the  plane  of  the  velocity 
potential  and  stream  function.  A  variation  in  the 
formula  is  applicable  to  homogeneous  anisotropic 
soils,  provided  that  the  boundary  conditions 
around  the  canal  are  not  altered.  Graphs  show 
potential  and  flow  lines  around  canals  of  different 
shapes.  Tables  present  solutions  for  x  and  y,  a  com- 
parison of  x-values  from  finite  and  analytical  solu- 
tions, and  a  summary  of  seepage  data  for  represen- 
tative canals  of  various  shapes  and  sizes  and  for 
several  distances  to  the  drained  layer.  The  solutions 
are  applicable  to  other  seepage  problems. 
W  68-0004  2 

MIXED  TECHNIQUE  FOR  COMPUTING 
SURGES  IN  CHANNELS, 

Tetra  Tech  Inc.,  Pasadena. 

J  Ian  Collins,  and  Samuel  N.  Fersht. 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No.  HY2,  Pap 

5831,  pp  349-362,  Mar  1968.  14  p.  13  fig,  4  ref,  2 

append. 

Descriptors:  Flow,  Rivers,  *Surges.  Waves 
(Water),  Floods,  Hydraulic  jump,  "Hydraulics, 
Channel  flow,  Channels,  Hydrographs,  Friction, 
Discharge  (Water),  Alteration  of  flow.  Boundaries 
(Surfaces),  Mississippi  River,  'Numerical  analysis. 
Identifiers:  'Surge  crest  profiles.  Hurricane  Betsy, 
Storm  tides.  Boundary  conditions.  Adverse  cur- 
rent. 

Computation  of  surge  propagation  within  a  channel 
is  developed  using  a  numerical  procedure  The 
technique  uses  finite  difference  for  space  deriva- 
tives and  a  fourth-order  Runge-Kutta  method  for 
time  integration.  It  is  applied  to  simple  wave 
propagation  in  a  straight  uniform  channel,  with  and 
without  friction,  to  verify  the  procedure  and  nu- 
merical stability.  The  numerical  technique  is  then 
used  to  analyze  surge  propagation  observed  during 
Hurricane  Betsy,  Sept  1965,  in  the  lower  reaches  of 
the  Mississippi  River.  Good  agreement  with  obser- 
vations is  obtained.  The  procedure  is  next  applied 
assuming  higher  river  stages.  Results  show  that  use 
of  such  a  numerical  integration  system  is  extremely 
effective  and  accurate.  Computing  time  is  com- 
paratively short. 
W68-00045 

SUCCESSFUL  ICE  DUSTING  AT  FAIRBANKS, 
ALASKA,  1966, 

Massachusetts  Inst,  of  Technology.  Cambridge,  Ub 
Army  Corps  of  Engineers,  Anchorage. 
Gord'on  R.  Cook,  and  Mason  D.  Wade,  Jr. 
ASCE  Proc,  J  of  Hydraul,  Vol  94,  No.  HY  1 ,  Paper 
5717,  pp  3 1-41 .  Jan  1968.  1  1  p.  16  fig 

Descriptors:  Snowmelt,  'Ice  jams,  'Ice  breakup. 
Alaska,  'Snow  cover,  *Snow  management,  Solar 
radiation,  Ice,  Melt  water,  'Flood  control.  Hydrau- 
lics, Runoff,  Streamflow,  Melting,  Fly  ash. 
Identifiers:  'Snow  dusting,  'Stimulated  melting. 
Spring  melting.  River  blocking.  Coal  dust,  River 
flooding,  Fairbanks. 

The  ice  and  snow  cover  of  2  rivers  downstream 
from  Fairbanks,  Alaska,  was  dusted  in  Apr  1966  to 
increase  solar  heat  absorption  and  hasten  melting. 
An  airplane  was  used  to  spread  35  tons  of  fly  ash 
and  coal  dust  over  the  entire  lower  reach  of  the 
Chena  River  and  along  the  right  bank  of  the 
Tanana  River  below  the  mouth  of  the  Chena.  Four 
days  after  dusting  it  was  noted  that  the  dusted  snow 
was  much  wetter  that  the  undusted  snow  and  that 
the  dusted  ice  was  honeycombed  to  depths  of  4  in. 
Dowells  with  6-in.  wide  colored  bands  were  set  in 
the  ice  5  days  after  dusting  to  gauge  the  effect.  Fif- 
teen days  after  dusting,  snow  was  nearly  gone  from 
the  dusted  areas  and  the  ice  feld  'rotten'.  Two  days 
later  the  dusted  portion  of  the  ice  'went  out.'  open- 


ing that  part  of  the  channel  9  days  before  the 
breakup  in  the  undusted  part.  No  ice  jam  formed 
on  the  Chena  River  despite  a  near-record  snowfall 
during  the  previous  winter.  Measurements  of  melt- 
ing rates  in  the  dusted  and  undusted  sections  of  the 
river  indicated  a  beneficial  effect  from  dusting. 
Because  of  its  specific  nature  and  lack  of  control, 
the  experiment  cannot  be  considered  conclusive;  it 
shouldbe  repeated  with  better  controls. 
W68-00048 


THE  CONTROL  OF  GROUND-WATER  OCCUR- 
RENCE BY  LITHOFACIES  IN  THE  GUADALU- 
PIAN  REEF  COMPLEX  NEAR  CARLSBAD, 
NEW  MEXICO, 

Massachusetts  Univ.,  Amherst 

Ward  S.  Motts. 

Geol  Soc  of  Amer  Bull.  Vol  79.  No  3.  pp  283-297. 

Mar  1968.  15  p.  8  fig.  4  plate,  18  ref. 

Descriptors:  New  Mexico,  'Groundwater, 
Aquifers,  'geology,  'Limestones,  Karst,  'Car- 
bonate rocks.  Caves,  'Groundwater  movement. 
Saline  water.  Fresh  water.  Springs,  Groundwater 
barriers.  Geologic  control.  Water  circulation, 
'Hydrogeologv,  Structural  geology.  Dolomite, 
Water  table,  Zone  of  saturation,  'Transmissivity, 
'Permeability,  Structural  geology. 
Identifiers:  'Groundwater  occurrence.  'Ground- 
water discharge,  Solution  openings,  Lithofacies, 
Impermeable  rocks.  Low  permeability,  Evapontes. 

Groundwater  occurrence  and  movement  in  the 
Guadalupian  Reef  complex  near  Carlsbad  is  con- 
trolled by  gradual  and  abrupt  changes  in  lithofa- 
cies. Four  facies  zones  have  been  recognized:  (  I  )  a 
basin  facies  of  low  permeability.  ( 2 )  a  high  permea- 
bility reef-zone.  ( 3 )  a  shelf-carbonate  facies  rang- 
ing from  high  permeability  near  the  reef-zone  to 
low  permeability  near  the  shelf-evaporate  zone, 
and  (4)  a  shelf-evaporate  facies  of  moderate 
permeability  Permeability  is  greater  in  coarser- 
grained  than  in  finer-grained  detrital  carbonates 
and  in  calcareous  than  in  dolomitic  rocks.  Facies 
changes  have  caused  4  north  easterly-trending 
strips  of  relatively  high  transmissivity.  In  3  of  these 
/ones  groundwater  drains  northeastward  and 
discharges  through  springs  in  crosional  valleys  of 
Rocky  Arroyo  and  Pecos  River  The  zones  of  high 
permeability  result  from  the  solution  of  carbonate 
and  evaporite  rocks:  fine-grained  dolomitic  rocks 
and  carbonate-cemented  sandstones  form  lateral 
and  vertical  confining  zones.  Circulation  of  water 
in  permeable  carbonate  rocks  has  caused  develop- 
ment of  extensive  solution  openings,  of  which  Carl- 
sbad Caverns  are  a  part.  The  presence  of  fresh 
water  west  of  Pecos  River  and  saline  water  in  the 
same  rocks  east  of  the  river  is  interpreted  to  be  due 
to  the  structural  history. 
W68-00053 

USE  OF  WATER  BY  RIPARIAN  VEGETATION, 
COTTONWOOD  WASH,  ARIZONA,  with  a  sec- 
tion on  VEGETATION,  bv  F.  A.  BRANSON  AND 
R.  S.  ARO, 

US  Geological  Survey 

James  E.  Bowie,  and  William  Kam. 

US  Geol  Surv  Water-Supply  Pap  1858,  62  p,  1968. 

17  fig,  I  plate.  10  tab.  5  ref. 

Descriptors:  'Transpiration  control.  Arizona. 
'Riparian  plants.  Vegetation  effects.  Streamflo*. 
Water  utilization,  'Evapotranspiration.  Water  level 
fluctuations.  Meteorological  data.  Water  quality. 
Humidity,  'Hydrologic  budget.  Water  loss.  *Sur- 
face-groundwater  relationships.  Alluvium.  Solar 
radiation,  Seepwillow.  Cottonwoods.  Surface 
waters. 

Identifiers:  "Groundwater  levels.  'Chemical  analy- 
sis (Water).  Defoliation,  Vegetation  eradication. 
Water-budget  method.  Stream  channel. 

The  change  in  water  use  resulting  from  modifica- 
tion of  riparian  vegetation  was  measured  A  4  I  -mi 
reach  of  stream  channel  was  divided  into  a  2  6-mi 
upper  and  1.5-mi  lower  reach.  Measurements  of 
streamflow,  groundwater  levels,  vegetation,  and 
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meteorological  phenomena  defined  the  use  of 
water  by  the  vegetation  under  natural  conditions. 
Subsequent  defoliation  and  eradication  of  vegeta- 
tion in  the  lower  reach  permitted  determination  of 
the  change  in  water  use  that  resulted  from  the 
modification.  The  transpiration-well  and  water- 
budget  methods  were  used  to  make  the  analysis. 
Before  modification,  average  loss  of  water  in  the 
growing  season  was  80  acre-ft,  about  1 89t  of  the 
flow  entering  the  reach.  After  modification,  the 
average  loss  was  42  acre-ft,  about  I  29c  of  the  flow 
entering  the  reach.  Tables  give  data  on  vegetation, 
hydrology  and  meteorology,  daily  flow  at  gages, 
daily  water  levels  in  wells,  and  analyses  of  water 
samples.  A  1:1,200  scale  map  shows  area  geology 
and  location  of  data  sites. 
W68-00061 


TICKFAW  RIVER  AT  STARNS  BRIDGE  NEAR 
MAGNOLIA,  LOUISIANA, 

US  Geological  Survey. 

Braxtel  L.  Necly.Jr. 

US  Geol  Surv  open-file  rep,  7  p.  Mar  1968.  3  fig,  1 

tab. 

Descriptors:  *Floodwater,  'Frequency  analysis, 
*Flow  characteristics.  Discharge  (Water),  'Stage- 
discharge  relations,  *Peak  discharge,  Floods, 
Water  levels,  River  flow,  'alteration  of  flow. 
Basins,  Louisiana,  Streamflow,  Stream  gages, 
Floodwater,  Overflow,  River  flow,  Streams,  Gaging 
stations. 

Identifiers:  'Water-surface  elevation,  Flood  eleva- 
tions, 25-yr  flood,  50-yr  flood,  Flood  flows,  Flood 
frequency. 

The  effect  of  raising  the  grade  of  State  Highways 
441  and  442  on  flood-flows  in  the  Tickfaw  River  at 
Slarns  Bridge  near  Magnolia,  La.  was  analyzed.  A 
flood-frequency  relation  at  the  bridge  was  based  on 
a  similar  relation  for  the  river  at  Holden  (4  mi 
downstream)  and  on  the  relative  drainage  areas, 
above  both  sites.  The  discharge  expected  to  occur 
at  Starns  Bridge  on  the  average  of  once  in  25  yr  is 
14,800  cfs,  and  once  in  50  yr,  17,300  cfs.  Accord- 
ing to  a  stage-discharge  relation  developed  for  the 
bridge  site,  the  25-yr  flood  would  have  a  stage  of 
about  60.4  ft  and  the  50-yr  flood,  a  stage  of  6 1 .0  ft. 
Under  existing  conditions  floodwater  flows  over 
the  highway  west  of  the  river  and  under  the  main 
channel  bridge.  After  the  grade  is  raised,  only  450 
cfs  will  flow  over  the  road  during  a  25-yr  flood 
(compared  with  3,900  cfs  under  existing  condi- 
tions) and  during  a  50-yr  flood,  flow  over  the  road 
will  be  1,000  cfs  (compared  with  5,400  cfs  under 
existing  conditions).  Also,  more  of  the  floodwater 
will  flow  under  the  main  bridge  than  at  present,  and 
part  will  flow  downstream  along  the  west  side  of  the 
road  and  under  other  bridges. 
W68-00069 


RATES  OF  SLOPE  DEGRADATION  AS  DETER- 
MINED FROM  BOTANICAL  EVIDENCE, 
WHITE  MOUNTAINS,  CALIFORNIA, 

US  Geological  Survey 

Valmore  C.  LaMarche,  Jr. 

US  Geol  Surv  Prof  Pap  353-1,  pp  34 1  -377,  1 968.  37 

p,  36  fig,  2  plate,  8  tab,  39  ref. 

Descriptors:  'Methodology,  'Mass  wasting,  'Sedi- 
ment transport,  Slopes,  Erosion,  Bedrock, 
Dolomite,  'Weathering,  Mudflows,  'Terrain  anal- 
ysis, California,  Bristlecone  pine  trees, 
'Geomorphology,  Semiarid  climate,  'Geology, 
Sediment  load.  Environmental  effects.  Mountains, 
Topography. 

Identifiers:  'Degradation  (Slope),  Rock  removal, 
'Degradation  (Processes),  'Erosion  rates, 
'Methodology  (Development),  Rock  debris,  'Tree 
rings. 

A  method  has  been  developed  for  calculating  the 
rate  of  slope  degradation  by  studying  the  exposure 
of  roots  of  ancient  bristlecone  pines  in  the  semiarid 
White  Mountains  of  east-central  California.  The 
method  is  based  on  the  shallow  root  development 
in  young  trees  and  the  exposure  of  roots  of  older 


trees.  Local  degradational  rates  are  calculated 
using  ages  of  the  trees,  based  on  growth  rings,  and 
the  depth  of  root  exposure  for  several  trees. 
Because  trees  dam  debris  upstream  and  hollows 
form  on  their  downstream  sides,  care  must  be  used 
in  estimating  minimum  degradation.  Studies  over  a 
20-sq-mi  area  suggest  that  degradational  rates  vary 
from  less  than  0.5  ft/ 1000  yr  on  gentle  slopes  to 
about  4  ft/1000  yr  along  steep  channel  banks.  A 
comparative  study  of  72  dated  trees  in  2  selected 
areas  showed  that  a  rocky  knoll  was  degraded 
about  1.2  ft/1000  yr  during  the  past  2,700  yr 
whereas  the  rate  was  only  0.8  ft/ 1 000  yr  on  a  long 
valley  side  slope.  Similar  rates  have  been  estimated 
for  comparable  areas  elsewhere.  Weathering 
products  move  rapidly  on  slopes  and  in  stream 
channels,  and  cloudburst  floods  transport  coarse 
sediment  and  produce  mudflows. 
W68-00071 


LOW-FLOW        FORECASTING        ON        THE 
DELAWARE  RIVER, 

U  S  Geological  Survey,  Water  Resources  Division, 

Milford,Pa. 

Robert  E.  Fish. 

ASCE  Proc,  J  Irrig  and  Drainage,  Vol  94,  No  IR2, 

Pap  5978,  pp  223-232,  June  1968.  10  p,  2  fig,  3 

tab,  2  ref,  1  append. 

Descriptors:  'Low-flow  augmentation.  Low  flow, 
'Delaware  River,  River  forecasting,  Delaware 
River  Basin  Commission,  'Water  management 
(Applied),  Runoff,  'Runoff  forecasting,  Strean- 
flow,  Surface  waters,  Rivers,  River  regulation, 
'Regulated  flow,  Discharge  (Water),  Hydraulics, 
Droughts,  Reservoir  operation. 
Identifiers:  'Mimimum  flows.  Reservoir  releases. 
Flow  management. 

A  method  is  described  to  design  reservoir  releases, 
3  days  in  advance,  to  maintain  required  low  flows 
on  the  Delaware  River.  In  1954  the  U  S  Supreme 
Court  established  a  minimum  flow  of  1525  cfs  for 
the  river  at  Montague,  NY.  The  method  utilizes  6 
index  stream  gages,  weather  forecasts,  estimates  of 
streamflow  recession,  and  anticipated  releases 
from  powerplants.  When  flow  from  uncontrolled 
areas  and  powerplants  is  estimated  to  be  less  than 
the  mandatory  minimum,  releases  are  ordered  from 
upstream  New  York  City  reservoirs  to  make  up  the 
difference.  During  the  severe  drought  of  1961-66, 
storage  in  the  reservoirs  was  so  low  at  times  that 
diversions  to  augment  low  flows  were  reduced  sub- 
stantially from  amounts  required  to  maintain  the 
mandatory  low  flow. 
W68-0008I 


USING  PARALLEL  TERRACES,  THEY'RE 
CONSERVING  RAINFALL  TO  SUPPLEMENT 
IRRIGATION  WATER. 

Irrig  Age,  Vol  2,  No  1 1 ,  pp  20-G5  to  20-G6,  June 
1968.  2p,  I  photo. 

Descriptors:  'Soil  moisture.  Soil  water,  'Infiltra- 
tion, Moisture  availability,  'Water  utilization, 
'Contour  farming,  'Terracing,  Land  management. 
Flow  control,  'Water  spreading,  Water  control, 
'Rainfall  disposition,  'Induced  infiltration.  Soil 
management,  Ponding,  Water  conservation. 
Identifiers:  Runoff  control. 

Parallel  terraces  are  being  constructed  in 
northwestern  Dickens  County,  in  the  High  Plains  of 
Texas.  To  build  the  terraces,  soil  is  usually  obtained 
from  the  lower  side,  and  the  area  between  the  ter- 
races is  then  levelled.  The  terraces  retain  infalling 
precipitation  and  allow  it  to  soak  into  the  soil. 
Those  constructed  retained  as  much  as  12  in.  of 
rainfall  during  Aug  1966.  Some  farmers  think  crop 
yields  from  the  terraced  fields  compare  favorably 
with  those  from  irrigated  land. 
W68-00083 


INTERIOR     DRAINAGE     FOR     HURRICANE 
PROTECTION  PROJECTS, 

Turner,  Collie  and  Braden,  Inc.,  Houston. 


Donald  R.  Van  Sickle. 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No  HY2,  Pap 

5858,  Mar  1968.  26  p,  1 3  fig,  8  tab,  19  ref. 

Descriptors:  'Drainage  engineering,  'Hurricanes, 
Ponding,  Tailwater,  Rainfall-runoff  relationships, 
*  Flood  protection,  Hydraulic  structures.  Water  dis- 
tribution (Applied),  'Drainage  systems.  Hydrolo- 
gy, Controlled  drainage,  Tidal  effects,  Texas, 
Hydraulics,  Computer  programs,  Outlets,  Flood- 
ways,  Pumping  plants,  Hydrographs,  Storms. 
Identifiers:  'Interior  drainage,  Tide  stages.  Urban 
hydrology.  Port  Arthur  area,  'Hurricane  protec- 
tion. Design  objectives. 

Problems  of  interior  drainage  in  hurricane  protec- 
tion projects  are  illustrated,  and  methods  of  analy- 
sis and  the  solutions  obtained  are  discussed,  based 
upon  studies  made  in  the  Port  Arthur  area,  Texas. 
Engineering  of  the  drainage  systems  involves  many 
aspects  of  hydrology  and  hydraulics,  including  rain- 
fall and  tidal  studies,  urban  hydrology,  synthetic 
hydrographs,  reservoir  routing,  pump  selection, 
etc.  These  procedures  are  applied  to  interior 
drainage  design  in  the  low  ground  elevations  and 
fiat  slopes  of  the  Gulf  Coast,  with  particular 
reference  to  the  Port  Arthur  hurricane  protection 
project.  Development  of  design  criteria  is 
described,  including  hydrograph  characteristics, 
rainfall,  tides,  and  ponding  levels.  Design 
procedures,  including  selection  of  pump  station 
capacities,  gravity  outlet  sizes,  and  other  project 
features  are  summarized. 
W68-00090 


FLOOD  OF  JUNE  7,  1967,  IN  THE  WAP- 
SINONOC  CREEK  BASIN,  IOWA, 

US  Geological  Survey  Iowa  Highway  Commission. 
Harlan  H.  Schwob. 

US  Geol  Survey  open-file  report,  21  p.  Jan  1968.  3 
fig,  1  tab,  1  append,  I  ref. 

Descriptors:  'Peak  discharge,  Iowa,  Flood  damage, 
'Floods,  'Storm  runoff.  Elevation,  Rainfall-runoff 
relationships,  'Streamflow,  Floodwater,  Discharge 
(Water),  Riverflow. 

Identifiers:  50  yr  recurrence-interval  flood.  Flood 
elevation,  Streambed  elevation. 

An  outstanding  flood  occurred  in  the  180  sq  mi 
Wapsinonoc  Creek  basin  in  east-central  Iowa  on 
June  7,  1967.  The  flood  resulted  from  rainfall  of  4 
to  13  in.  in  about  14  hr  the  night  of  June  6  and 
morning  of  June  7.  The  resulting  peak  discharges 
ranged  from  about  1 .9  to  4.3  times  the  50  yr  recur- 
rence-interval flood.  Peak  discharge  of  27,400  cfs 
was  measured  from  161  sq  mi  of  the  basin.  The 
peak  discharges  from  drainage  areas  larger  than  40 
sq  mi  were  among  the  greatest  recorded  in  the  last 
50  yr  in  eastern  Iowa.  Some  highways  and  buildings 
were  inundated  but  no  human  lives  were  lost.  Flood 
damage  was  light  to  crops  which  were  in  early 
growth  stages.  A  map  at  about  3  mi/in.  shows  rain- 
fall during  the  storm  by  I  in.  isohyets.  A  table  gives 
the  drainage  areas,  location  of  flood-discharge 
sites,  flood  and  streambed  elevations,  peak  flow, 
and  discharge  for  a  50  yr  flood  for  48  sites  in  the 
basin. 
W68-00098 


EVAPORATION  STUDY  AT  WARM  SPRINGS 
RESERVOIR,  OREGON, 

US  Geological  Survey  Oregon  State  Eng. 

D.  D.  Harris. 

US  Geol  Survey  open-file  report,  17  p,  Jan  1968.  7 

fig,  2  tab,  5  ref. 

Descriptors:  'Reservoir  evaporation.  Evaporation 
pans.  Bank  storage,  'Hydrologic  budget,  'Mass 
transfer.  Inflow,  Oregon. 

Identifiers:  Water  budget  method.  Outflow,  Inflow- 
outflow  relations,  Reservoir  capacity,  Vapor-pres- 
sure difference. 

The  purpose  of  the  study  was  to  test  the  mass 
transfer-water  budget  method  of  computing  reser- 
voir evaporation  at  Warm  Springs  Reservoir  in 
east-central  Oregon.  The  reservoir  stores  water  for 
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irrigation;  therefore,  its  contents  and  surface  area 
change  greatly  from  early  spring  to  late  summer. 
This  reservoir  was  chosen  for  the  study  because 
evaporation  is  a  large  part  (20  percent)  of  its 
hydrologic  budget.  The  computed  mass-transfer 
coefficient  (for  evaporation,  in  in. /day)  was 
0.0072-about  3  times  as  large  as  previously  deter- 
mined coefficients  for  reservoirs  of  similar  size. 
The  results  probably  were  affected  by  inaccuracies 
in  the  inflow  and  outflow  parts  of  the  hydrologic 
budget  and  reservoir-capacity  table,  the  unmea- 
surable  effects  of  bank  storage,  and  the  fact  that 
equipment-operation  problems  and  the  remoteness 
of  the  area  resulted  in  incomplete  records  of  many 
hydrologic  factors.  It  is  concluded  that  the 
technique  was  not  practical  for  this  reservoir. 
Calibration  data  are  listed  in  a  table  and  graphs 
show  the  relation  of  water  budget  evaporation  to 
the  quantity  of  windspeed  times  vapor-pressurc  dif- 
ference. 
W68-00099 


PRESERVATION  OF  SCENIC  RIVERS, 

Kentucky  Univ.,  College  of  Law,  Lexington. 

A.  Dan  Tarlock. 

Ky  L  J,  Vol  55,  No  4,  pp  745-798,  1967.  54  p,  200 

ref. 

Descriptors:  Rivers,  Recreation,  Non-consumptive 
use.  Economic  impact,  Reasonable  use,  Riparian 
rights,  Prior  appropriation.  Scenery,  *Wild  rivers, 
Wild  Rivers  Act,  Federal  Power  Act,  Cost-benefit 
ratio.  Water  policy,  'Water  utilization,  ♦Compet- 
ing uses.  Dams,  'Project  planning,  Water  resources 
development,  *  Federal  project  policy. 
Identifiers.  Free-flowing  waters. 

In  some  instances  preservation  of  a  river  in  its  free- 
flowing  condition  should  be  its  highest  use.  Existing 
laws  favor  short  term  uses  such  as  flood  control  and 
power  generation  over  long  term  uses  such  as 
recreation.  The  article  offers  critical  evaluation  of 
water  law  concepts  relating  to  preservation  of  free- 
flowing  rivers,  and  suggests  modifications  of  exist- 
ing doctrines  to  include  preservation  values  into 
water  use  decisions.  Included  are  discussions  of  ex- 
isting doctrines  of  right  to  freeflow,  state  preserva- 
tion legislation,  incorporation  of  preservation 
values  into  federal  dam  construction  decisions,  and 
proposed  national  scenic  river  programs.  At  the 
state  level,  the  article  concludes  that  private  law 
doctrines  of  water  rights  (riparian  rights  and  prior 
appropriation)  offer  inadequate  protection  of 
preservation  values,  and  decisions  to  preserve  free- 
flow should  be  made  by  state  legislatures  or  ad- 
ministrative agencies.  Seven  criteria  necessary  for 
state  programs  to  encourage  preservation  of  free- 
flowing  water  are  listed.  At  the  federal  level,  the  ar- 
ticle discusses  major  agencies  involved  with  free- 
flowing  water.  Proposed  federal  legislation  is  also 
discussed,  and  it  is  concluded  tha  future  decisions 
should  not  be  made  solelv  on  economic  criteria. 
W68-00109 


REAL    PROPERTY    -    RIPARIAN     RIGHTS 
OVERFLOW  WATERS, 

Gonzaga  Law  Review  Association,  Spokane. 
Fred  Caruso. 

Gonzaga  L  Rev,  Vol  3,  No  I,  pp  245-253,  Spring 
1968.  9  p,  31  ref. 

Descriptors:  Flood  protection,  *Floodwater, 
♦Overflow,  Water  injury.  Floods,  *Washington, 
Water  control,  *Water  law,  *Floodways,  Surface 
runoff.  Surface  waters,  *Riparian  rights,  Riparian 
land.  Embankments. 
Identifiers:  *Floodchannel. 

There  are  conflicting  opinions  in  classifying  waters 
that  have  overflowed  the  banks  of  a  river  or  stream. 
Laws  relating  to  riparian  water  of  those  relating  to 
surface  waters  may  be  held  to  be  applicable.  The 
majority  position  is  that  overflowing  waters  still 
remaining  within  the  floodchannel  are  governed  by 
riparian  principles.  The  minority  position  is  that 
overflow  waters  are  surface  waters.  In  the  majority 
jurisdictions,   a    riparian   owner   cannot   embank 


against  floodwaters  if  doing  so  would  result  in 
damage  to  other  riparian  owners.  Minority  jurisdic- 
tions allow  embankment  against  floodwaters 
without  liability  for  damages.  Some  courts 
designating  extraordinary  floods;  and  most  of  these 
courts  allow  embankment  against  extraordinary 
floods  without  liability  for  resulting  damages.  The 
article  then  comments  on  an  application  of  these 
principles  by  a  Washington  court  in  a  recent  deci- 
sion. 
W68-00II8 


SURFACE  WATER  DRAINAGE  IN  IOWA. 

Iowa  Univ.,  Iowa  City. 

Iowa  L  J,  Vol  50,  pp  818-836,  Spring  1965.  18  p, 
105  ref,  disc. 

Descriptors:  'Surface  drainage,  Civil  law.  Reasona- 
ble use,  *lowa.  Easements,  Agriculture,  Drainage 
districts,   Damages,   Discharge   (Water),    Natural 
flow,  *  Preferences  (Water  rights). 
Identifiers:  Common  enemy  rule. 

The  three  basic  approaches  in  solving  surface- 
water  conflicts  are  examined:  the  civil  law  rule,  the 
common  enemy  rule,  and  the  rule  of  reasonable 
use.  As  presently  modified  each  of  these  rules  will 
reach  substantially  similar  results.  The  second  part 
of  the  article  examines  the  Iowa  law  on  the  subject. 
Case  law  initially  held  upper  owners  liable  for  any 
increased  quantity  or  change  in  the  natural  flow  of 
water  discharged  upon  the  lower  owner's  land. 
Subsequent  modifications  presently  hold  the  upper 
owner  liable  for  discharge  by  natural  or  unnatural 
means  only  where  the  flow  is  so  greatly  increased  as 
to  be  the  cause  of  substantial  injury.  Present 
statutes  allow  individual  owners  to  obtain  case- 
ments across  adjoining  property  where  it  can  be 
shown  that  drainage  will  be  beneficial  for  agricul- 
ture. Drainage  districts  are  authorized  upon  the 
petition  of  two  or  more  landowners.  The  article 
concludes  with  a  plea  for  adoption  of  one  of  the 
three  basic  approaches,  since  existing  case  law  is 
uncertain  and  statutory  law  deals  only  with  agricul- 
tural land. 
W68-00148 


THE  CONSTITUTION  AND  STATE  CONTROL 
OF  NATURAL  RESOURCES. 

Harvard  Univ.,  Cambridge. 

Harv  L  Rev,  Vol  64,  No  4,  pp  642-652,  Feb  1951. 
1 1  p,  85  ref. 

Descriptors:  "Conservation,  Natural  resources. 
Economics,  Legal  aspects.  Government  supports. 
Taxes,  Interstate,  Legislation,  Federal  government, 
♦State  governments,  Interstate  compacts,  ♦Judicial 
decisions.  Federal  jurisdiction.  State  jurisdiction, 
Contraints.  Political  constraints.  Regulation,  Public 
benefits.  Social  aspects. 
Identifiers:  ♦Constitutional  law. 

Federal  Constitutional  limitations  upon  state  ef- 
forts to  promote  conservation  are  discussed.  The 
due  process  and  equal  protection  clauses  of  the 
Fourteenth  Amendment  and  the  Commerce  Clause 
are  the  primary  limiting  provisions.  State  efforts  to 
promote  conservation  through  nondiscriminatory 
regulations  have  generally  been  upheld  by  the 
Supreme  Court.  The  Court  has  been  less  sym- 
pathetic toward  statutes  which  meet  resource 
shortages  by  hoarding  rather  than  conserving  natu- 
ral resources.  Devices  used  by  the  states  in  attempt- 
ing to  keep  their  resources  within  their  boundaries 
are  examined.  The  most  difficult  of  these  to  attack 
on  constitutional  grounds  seem  to  be  taxation,  sub- 
sidization and  price  regulation  statutes.  It  is  con- 
cluded that  in  the  absence  of  Congressional  action, 
states  are  often  powerless  to  act  to  conserve  natural 
resources.  This  creates  a  gap  in  conservation 
legislation.  It  is  suggested  in  the  absence  of  its  own 
legislation  that  Congress  remove  restrictions  on 
state  action.  Perhaps  the  alternative  would  be  ap- 
proval by  Congress  of  interstate  compacts  to  attack 
the  problems  on  a  regional  level. 
W68-00232 


RELATION  OF  CHANNEL  WIDTH  TO  VERTI- 
CAL PERMEABILITY  OF  STREAMBED,  BIG 
SANDY  CREEK,  COLORADO, 

US  Geological  Survey. 

Donald  L.  Coffin. 

U  S  Geol  Surv,  Prof  Paper  600-B,  pp  215-218, 

1 968.  4  p,  2  fig. 

Descriptors:  'Channel  morphology,  'Permeability, 
'Strcambeds,  Water  loss,  Ephemeral  streams, 
Floodwater,  Zone  of  saturation,  Precipitation, 
Vegetation,  Saturated  flow,  Seepage,  Recharge, 
Water  table.  Hydrology,  Geology,  Alluvium, 
Watersheds  (Basins). 
Identifiers:  Big  Sandy  Creek,  Colo. 

Big  Sandy  Creek,  a  tributary  of  the  Arkansas  River 
in  east-central  Colorado,  the  lower  140  miles  of 
which  is  mostly  ephemeral,  was  studied  to  deter- 
mine a  method  of  evaluating  the  average  vertical 
permeability  from  relations  of  decrease  in  channel 
width  and  lone  term  average  water  loss.  Geology, 
hydrology  and  vegetation  of  the  drainage  basin 
were  discussed.  Since  the  rate  of  decrease  in 
discharge  between  two  points  in  the  ephemeral 
reach  was  governed  by  vertical  permeability  of  the 
streambed,  the  average  vertical  permeability  could 
be  expressed  in  terms  of  changes  in  channel  width, 
slope,  depth,  and  channel  roughness,  and  distance 
of  the  reach  from  the  head  of  the  stream.  Measure- 
ment and  analysis  of  channel  width  data  afforded  a 
tool  to  estimate  recharge  and  gave  a  basis  for  com- 
parison rates  of  recharge  by  ephemeral  streams  in 
similar  settings 
W68-00304 
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GROUND-WATER  RESOURCES  OF  LIBERTY 
COUNTY,  TEXAS, 

US  Geological  Survey. 

R.  B  Anders.G.D.  McAdoo.and  W.  H. 

Alexander,  Jr. 

Tex  Water  Develop  Board  Rep  72,   140  p,  Apr 

1968.  20  fig,  8  tab,  45  ref. 

Descriptors:  Texas,  'Groundwater,  'Aquifers, 
♦Water  utilization.  Water  sources.  'Water  quality. 
Water  level  fluctuations.  Irrigation  water,  Saline 
water.  Hvdrologic  properties.  Transmission, 
Storage  coefficient.  Water  wells.  Water  yield.  Mu- 
nicipal water,  Hydrogeology,  Confined  water. 
Fresh  water,  Hydrologic  data. 
Identifiers:  Pu'mpage,  'Groundwater  utilization, 
Water  level  declines.  'Groundwater  availability , 
•Chemical  analysis  (Water),  Well  data. 

In  1965,  about  110,000  acre-ft  of  water  was 
pumped  for  irrigation- 1/2  from  the  ground  and  1/2 
from  the  Trinity  River.  Irrigation  use  constituted  95 
percent  of  groundwater  pumpagc,  and  3  percent, 
about  1.6  mgd,  was  for  public  supply.  The  principal 
aquifers.  Tertiary  and  Quaternary  deposits  which 
crop  out  in  belts  nearly  parallel  to  the  Gulf  coast- 
line, in  places  contain  fresh  water  to  depths  of  1 800 
ft  below  sea  level.  They  could  sustain  pumping  at 
200  mgd-about  4  times  the  present  rate.  The  addi- 
tional water  would  come  from  the  capture  of 
recharge  now  being  rejected  where  the  aquifers 
outcrop.  Of  the  principal  aquifers-Jasper,  Evan- 
geline, and  Chicot-the  Chicot  is  the  shallowest, 
and  it  produced  about  40  percent  of  the  ground- 
water used  Most  of  the  remainder  came  from  the 
Evangeline.  Natural  recharge  to  the  aquifers  is  by 
infiltration  of  precipitation.  Water  moves  downdip 
from  recharge  areas  toward  the  coast  and  centers 
of  pumping.  Discharge  is  by  pumping,  through 
flowing  wells,  and  from  seeps  and  springs.  Maps  at 
about  1:330,000  scale  show  altitudes  on  the  base  of 
each  aquifer,  water  levels,  chemical  qualtiy,  well 
depth,  base  of  fresh  and  slightly  saline  water,  and 
thickness  of  sand  in  fresh-  and  saline-water  zones. 
Tables  give  well  records,  well  logs,  and  chemical 
analyses  of  water. 
W68-00013 


WATER-DELIVERY  STUDY,  LOWER  NUECES 
RIVER  VALLEY,  TEXAS, 

US  Geological  Survey. 
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Sergio  Garza. 

Tex  Water  Develop  Board  Rep  75, 63  p,  May  1 968. 

1 2  fig,  1 1  tab.  1 2  ref. 

Descriptors:  'Water  delivery,  Water  supply, 
Hydrologic  data,  'Losses  (Water),  Evapotranspira- 
tion.  Flow  rates,  Alluvium,  'Surface-groundwater 
relationships,  Texas,  Water  table.  Fluctuation, 
Chlorides,  Groundwater,  Chemical  analysis,  Tem- 
perature, Testing,  Hydrographs,  Channels, 
identifiers:  'Seepage  study,  Flow  duration,  Specific 
conductance.  Test  holes,  'Mean  discharge,  'Cor- 
pus Christi,  Chemical  qualities. 

Results  are  presented  of  investigations  made  in 
1966-67  to  determine  the  causes  of  water  loss  and 
increase  in  mineralization  in  Nueces  River, 
between  Lake  Corpus  Christi  and  Calallen  dam,  35 
mi  downstream.  Municipal  and  industrial  water 
supplies  for  the  Corpus  Christi  area  are  obtained 
from  the  channel  lake  behind  Calallen  dam.  In  the 
study  reach,  2  streamflow  stations  were  installed, 
37  test  holes  were  drilled  to  evaluate  hydrologic 
characteristics  of  the  alluvium,  and  3  seepage  loss- 
water  delivery  surveys  were  made.  Main  conclu- 
sions are:  ( 1 )  Groundwater  in  the  valley  alluvium  is 
in  hydrologic  continuity  with  the  river,  and  gains  or 
losses  in  streamflow  or  groundwater  storage  de- 
pend largely  on  river  stage  and  water-table  changes 
caused  by  seasonal  evapotranspiration  demands; 
(2)  The  quantity  of  water  exchanged  usually  is 
small,  but  maximum  rates  for  short  periods  can  be 
15  to  20  cfs;  (3)  Increases  in  mineralization  of  the 
river  water  are  attributable  to  oil-field  waste 
waters,  gravel  washing,  and  contributions  of  inferi- 
or quality  groundwater  from  the  alluvium.  How- 
ever, total  dissolved  solids  increases  are  small  and 
water  quality  in  the  Calallen  channel  lake  is  well 
within  the  US  Public  Health  Service  standards.  ( 1 2 
fig,  1 1  tab,  1 2  ref) 
W68-00024 


HYDRAULIC  PROPERTIES  AND  HISTORY  OF 

DEVELOPMENT  OF  LOWER  PENNSYLVANI- 

AN  AQUIFERS, 

Federal  Water  Pollution  Control  Administration, 

Wheeling,  W  Va. 

Benton  M.  Wilmoth. 

Proc  of  West  Virginia  Acad  Sci  1967,  Vol  39,  pp 

337-342,  Feb  1 958.  6  p. 

Descriptors:  West  Virginia,  'Aquifers,  'Confined 
water,  'Groundwater,  'Transmissivity,  Water 
utilization,  Hydrogeology,  'Storage  coefficient, 
'Aquifer  characteristics,  Sandstones,  Water 
sources.  Specific  capacity.  Fresh  water,  Hydrologic 
properties,  Municipal  water,  Industrial  water. 
Deep-well  pumping,  Underground  storage,  Water 
wells,  Water  shortage. 

Identifiers:  Pennsylvanian  aquifers,  'Yield  of  wells. 
Bedrock  aquifers,  Dependable  supplies,  Ground- 
water supply,  Groundwater  use. 

Since  1900  more  than  300  communities  have 
developed  public  water  supplies  from  lower 
Pennsylvanian  sandstone  and  conglomerate 
aquifers.  More  than  90^  of  the  fresh  water  availa- 
ble in  an  area  in  southern  and  central  West  Virginia 
is  groundwater.  Moderately  large  supplies  usually 
lie  within  200  to  500  ft  of  the  surface.  Yields  of 
wells  are  greater  in  the  valleys  than  in  the  hills 
because  the  valleys  are  formed  along  lines  of  major 
fractures.  Yields  of  wells  range  from  50  to  1,000 
gpm  and  average  200  gpm.  Reported  shortages 
generally  result  from  plant  or  equipment  failures 
rather  than  basic  supply  problems.  Some  wells  have 
failed  in  the  Charleston  business  section  because  of 
the  close  spacing  of  wells  and  concentration  of 
pumping.  The  total  amount  pumped  in  the  region 
increased  from  6  mgd  in  1890  to  60  mgd  in  1950 
and  decreased  to  about  52  mgd  in  1967.  Most  of 
the  aquifers  are  confined;  they  have  storage  coeffi- 
cients of  .0001  to  .001,  and  transmissivity  coeffi- 
cients of  10,000  to  88,000  gpd/ft.  The  specific 
capacities  of  pumped  wells  ranges  from  4.5  to  120 
gpm/ft. 
W68-00038 


WATER  WELLS  AND  SPRINGS  IN  BORREGO, 
CARRIZO,  AND  SAN  FELIPE  VALLEY  AREAS, 
SAN  DIEGO  AND  IMPERIAL  COUNTIES, 
CALIFORNIA, 

US  Geological  Survey 

W.R.  Moylejr. 

Calif  Dept  Water  Resources  Bull  91-15,  16  p,  Jan 

1968.  3  fig,  1 2  ref,  5  append. 

Descriptors:  'Water  wells,  'Groundwater, 
'Hydrologic  data,  California,  Aquifers,  'Water 
quality.  Drill  holes.  Logging  (Recording),  'Water 
levels,  Geology,  'Chemical  analysis.  Water  table. 
Data  collections,  'Springs,  Alluvium,  Playas, 
Water  level  fluctuations,  Groundwater  basins, 
Deserts. 

Identifiers:  Unconsolidated  deposits,  'Well  data, 
'Chemical  analysis  (Water),  Pumping-test  data, 
'Drillers'  logs,  Water-level  measurements. 

Hydrologic  data  for  about  1,200  sq  mi  in  Borrego, 
Carrizo,  and  San  Felipe  Valleys,  in  Imperial  and 
San  Diego  Counties,  were  collected  and  tabulated 
to  provide  information  for  planning  the  develop- 
ment of  groundwater.  Unconsolidated  alluvium, 
fan,  playa,  and  lake  deposits  of  several  ages  are  the 
principal  aquifers.  Tables  present  ( 1 )  descriptive 
data  for  about  600  wells  and  springs,  (2)  water- 
level  measurements  for  31  wells  for  which  more 
than  5  measurements  have  been  made,  (3)  chemi- 
cal analyses  of  water  from  about  1  10  wells  and 
springs  (1  to  8  analyses  from  each  source),  (4)  dril- 
lers' logs  of  about  90  wells,  and  (5)  pumping  test 
data  for  about  200  wells  and  springs.  Maps  at  scale 
1:62,500  show  geology  and  locations  of  wells  and 
springs. 
W68-00056 


WATER  STUDY,  GREATER  ANCHORAGE 
AREA,  ALASKA-PROGRESS  REPORT,  1966- 
1967, 

US  Geological  Survey. 

William  W.  Barnwell,  and  Raymond  S.  George. 

US  Geol  Surv  open-file  rep,  42  p,  n  d.  21  fig,  I 

plate. 

Descriptors:  Water  sources.  Seismic  studies, 
Alaska,  'Water  utilization,  Surface  waters, 
'Analog  models,  'Confined  water.  Water  quality. 
Stream  gages,  'Surface-groundwater  relationships, 
'Hydrologic  budget,  Water  wells,  'Sediment 
discharge,  'Streamflow,  Aquifer  characteristics. 
Borehole  geophysics,  Groundwater,  Saline  water 
intrusion,  Geology. 

Identifiers:  Artesian  pressures.  Electrical  resistivi- 
ty. Glacial  aquifers,  Test  drilling,  Aquifer  tests, 
Confined  aquifers.  Well  yields. 

This  progress  report  presents  compilations  of  both 
existing  and  new  data  collected  during  the  first  year 
of  a  5-yr  water-resources  study  of  the  Anchorage, 
Alaska  area.  Seismic,  electrical-resistivity,  bore- 
hole-geophysics, and  remote-sensing  methods  were 
used  and  small-scale  maps  show  where  data  were 
obtained.  New  wells  were  inventoried  and  the  pro- 
gram to  measure  flow,  chemical  quality,  and  sedi- 
ment in  streams  was  expanded.  Miscellaneous  mea- 
surements of  streams  were  made  to  determine  gain 
or  loss,  and  preliminary  work  was  done  on  a  water 
budget.  Maps  show  artesian  pressures  in  1956  and 
1967  and  the  change  during  the  interval.  An  elec- 
tric analog  model  is  being  constructed  to  aid  in 
analyzing  the  groundwater  flow  system  and  the  ef- 
fects of  development.  Plans  call  for  drilling  to  test 
new  groundwater  sources  and  monitor  saline  en- 
croachment, and  for  establishment  of  additional 
gaging  stations.  Field  tests  will  be  made  of  aquifers, 
and  the  surface-groundwater  relationship  studied. 
A  1:120,000  scale  map  shows  geographic  features 
of  the  area  and  the  locations  of  stream  and 
meteorological  stations.  Charts  show  water  use  and 
streamflow. 
W68-00059 


AVAILABILITY  OF  GROUND  WATER  IN 
CHARLES  COUNTY,  MARYLAND,  with  a  sec- 
tion on  the  CHEMICAL  QUALITY  OF  THE 
WATER,  by  Charles  P.  Laughlin, 

US  Geological  Survey. 

Turbit  H.  Slaughter,  and  E.  G.  Otton. 

Maryland  Geol  Surv  Bull  30,  100  p,  1968.  31  fig, 

14  tab,  23  ref. 

Descriptors:  'Aquifers,  Geohydrologic  units. 
Geologic  formations.  Water  wells,  'Hydrologic 
properties,  Permeability,  Safe  yield,  'Water  quali- 
ty, 'Water  sources,  'Water  utilization,  'Water 
yield,  Confined  water.  Water  level  fluctuations, 
Water-resources  development,  Hydrologic  budget. 
Sedimentary  rocks,  Shallow  wells.  Well  spacing, 
'Groundwater,  Geology. 

Identifiers:  'Groundwater  availability,  'Yield  of 
wells,  Iron  removal,  'Artesian  aquifers,  Surficial 
deposits,  Well  data,  Well  interference. 

The  groundwater  resources  of  a  457-sq-mi  segment 
of  the  Coastal  Plain  are  appraised.  The  area  has  a 
temperate,  humid  climate,  with  about  46  in.  of  an- 
nual precipitation.  The  extimated  use  of  ground- 
water in  1962  was  about  3.8  mgd.  The  county  is  un- 
derlain by  a  wedge-shaped  mass  of  sedimentary 
rocks  ranging  in  thickness  from  600  to  2,000  ft  and 
containing  several  important  aquifers.  Potential 
yield  from  these  aquifers  is  estimated  to  be  at  least 
55  mgd,  about  3/4  from  surficial  deposits  which 
support  only  small-capacity  wells.  In  5  areas  of  an- 
ticipated future  development,  available  ground- 
water ranges  from  3  to  16  mgd.  For  optimum 
development,  the  water  resources  will  need  proper 
management  including  spacing  of  wells  to  minimize 
interference.  Groundwater  is  suitable  for  mo,!  uses 
but  locally  may  require  iron  removal.  Small-scale 
maps,  figures,  and  charts  show  geologic,  water- 
quality,  and  hydrologic  data.  Tables  give  well  and 
aquifer  data,  particularly  for  the  5  areas  studied  in 
detail. 
W68-00066 


WATER  RESOURCES  OF  THE  SALMON 
FALLS  CREEK  BASIN,  IDAHO-NEVADA, 

US  Geological  Survey. 

E.  G.  Crosthwaite. 

US  Geol  Survey  open-file  rep,  60  p,  1968.  7  fig,  5 

tab,  29  ref. 

Descriptors:  'Water  utilization,  Idaho,  Nevada, 
'Irrigation  wells,  'Irrigation  water.  Confined 
water,  Areal,  Discharge  (Water),  'Water  quality, 
Groundwater  recharge.  Drill  holes.  Percolation, 
Canal  seepage,  Water  sources,  Water  yield.  Ther- 
mal water. 

Identifiers:  Groundwater  discharge,  'Chemical 
analyses  (Water),  Test  drilling,  'Surface  water 
supply,  'Groundwater  supply,  Salinity  hazard. 

The  surface-water  supply  averages  107,000  acre- 
ft/yr,  of  which  about  76,000  acrc-ft  is  diverted  for 
irrigation,  30,000  acre-ft  is  lost  by  canal  seepage, 
and  15,000  acre-ft  is  lost  by  percolation  to  ground- 
water. The  most  extensive  aquifer  is  the  Idavada 
Volcanics  which  yields  water  from  faults,  joints, 
and  gravel  beds.  Small  to  moderate  amounts  are 
yielded  by  joints  and  interflow  contact  zones  in 
basalt  flows  overlying  the  Idavada,  and  by  alluvial 
and  windblown  deposits  blanketing  the  area.  Irriga- 
tion from  groundwater  is  economically  feasible  in 
only  5  local  areas  where  17  wells  were  in  use  in 
I960.  About  8,000  acre-ft  was  pumped  in  I960  for 
all  uses.  Groundwater  recharge  to  the  basin  is  esti- 
mated to  be  200,000  to  300,000  acre-ft/yr,  most  of 
which  discharges  northward  toward  the  Snake 
River.  The  groundwater  has  total-dissolved  solids 
ranging  from  about  190  to  1000  ppm,  but  the 
salinity  has  not  affected  crops  presently  being 
grown.  Maps  at  about  1 :250,000  scale  show  geolo- 
gy, water-level  contours,  and  well  locations. 
Another  1 2  mi/in.  scale  map  shows  isohyets  and  the 
area  being  irrigated.  Tables  give  hydrologic  charac- 
teristics of  rock  units,  test-hole  data,  and  chemical 
analyses  of  ground  water. 
W68-00070 
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GROUND-WATER  HYDROLOGY  OF  THE 
CHAD  BASIN  IN  BORNU  AND  DIKWA 
EMIRATES,  NORTHEASTERN  NIGERIA, 
WITH  SPECIAL  EMPHASIS  ON  THE  FLOW 
LIFE  OF  THE  ARTESIAN  SYSTEM, 
US  Geological  Survey. 

R.  E.  Miller,  R.  H.  Johnston,  and  J.A.I.  Olowu. 
US  Geol  Surv  Water-Supply  Pap   1757-1,  pp   11- 
148,  1968.  8  fig,  9  plate,  5  tab,  10  ref. 

Descriptors:  'Artesian  wells,  Aquifers,  Wet 
seasons,  Recharge,  Water  yield,  ''Withdrawal, 
Semiarid  climates,  Water  utilization,  Dry  seasons, 
Head  loss,  Hydrologic  properties.  Corrosion,  Con- 
fined water,  Boreholes,  Foreign  countries,  Hard- 
ness (Water),  'Groundwater  mining. 
Identifiers:  'Artesian  head.  Dry  wells,  'Long-term 
withdrawal,  'Africa,  'Groundwater  utilization, 
'Flow  life  of  the  artesian  system. 

A  25,000-sq-mi  area  in  northeastern  Nigeria  is 
discussed.  Annual  precipitation  ranges  from  15  in. 
to  32  in.,  most  falling  from  June  to  Sept.  The  Chad 
Formation  consists  of  interbedded  sand  and  clay 
and  has  water-bearing  units  termed  the  upper,  mid- 
dle, and  lower  zones.  The  upper  zone  supplies 
water  to  the  provincial  capital  of  Maiduguri  and  to 
numerous  dug  wells.  The  middle  zone  supplies 
water  to  190  flowing  boreholes  used  for  watering 
cattle  in  the  northeastern  half  of  the  area.  There 
the  depth  to  top  of  the  zone  ranges  from  500  to 
1,250  ft  and  the  thickness  from  I  to  200  ft. 
Boreholes  yield  50  to  2,000  imperial  gph. 
Boreholes  should  continue  to  flow  for  at  least  30  yr 
if  withdrawal  is  kept  to  recommended  maximum 
rates  of  100  to  5,000  gph  and  boreholes  are  spaced 
5  to  10  mi  apart.  In  1965  water  use  averaged  a 
scant  265  gph/borehole.  The  middle  zone  receivers 
little  recharge  and  is  being  'mined.'  The  upper  zone 
receives  a  significant  amount  of  recharge  near 
streams.  Ground  water  is  hard  and  somewhat  cor- 
rosive, but  suitable  for  livestock  and  village  use. 
Eight  maps  at  1 : 1 ,000,000  scale  present  hydrologic 
data  for  tne  upper  and  middle  zones. 
W68-00073 


DRAWDOWNS  DUE  TO  PUMPING  FROM 
STRIP  AQUIFERS, 

West  Pakistan  Irrigation  and  Power  Department 

Lahore,  Melbourne  University  Parkville* 

S.  M.  H.  Bokheri.  J.  K.  Strachan,  and  A.  K.  Turner 

ASCE  Proc,  J  Irrig  and  Drainage,  Vol  94,  No  IR2, 
Pap  5981,  pp  233-242,  June  1968.  10  p,  4  fig,  1 
tab,  7  ref,  2  append. 

Descriptors:  'Hydraulics,  'Groundwater,  Aquifer 
characteristics.  Water  sources.  Aquifers,  'Water 
wells,  Aquicludes,  Confined  water.  Pumping, 
'Drawdown,  Mathematical  models.  Theoretical 
analysis.  Groundwater  movement. 
Identifiers:  'Drawdown  patterns,  'Strip  aquifers, 
Recharge  boundaries,  'Membrane  analog.  Pump- 
ing tests,  Aquifer  boundaries. 

Theoretical  mathematical  solutions  are  developed 
for  an  idealized  confined  aquifer  which  has  im- 
permeable and  recharge  boundaries.  Side  bounda- 
ries of  strip  aquifers  may  be  either  impermeable  or 
recharge,  and  drawdown  patterns  are  dependent  on 
the  type  of  boundary.  Theoretical  drawdown  pat- 
terns for  each  case  generally  show  agreement  when 
compared  to  patterns  observed  using  the  mem- 
brane analog  and  associated  equipment.  Com- 
parisons were  made  for  axi-symmetric  (single)  and 
multiple-central  (5)  wells.  The  main  limitation  on 
the  method  is  selecting  the  distance  to  zero  draw- 
down which  is  analogous  to  the  radius  of  the  cone 
of  influence  for  an  infinite  aquifer.  Both  the 
theoretical  and  analog  methods  are  applicable  to 
certain  field  problems.  With  the  theoretical 
method,  trail  and  error  solutions  generally  are 
necessary. 
W68-00077 


GEOLOGY  AND  GROUNDWATER 

RESOURCES    OF    CASS    COUNTY,    NORTH 
DAKOTA,  PART  1--GEOLOGY. 

U  S  Geological  Survey 


Robert  L.  Klausing. 

N  Dak  Geol  Surv  Bull  47,  39  p,  1968.  15  fig,  3 

plate,  1  tab,  38  ref. 

Descriptors:  'Geology,  North  Dakota,  'Glacial 
drift,  'Geologic  mapping,  Geohydrologic  units, 
Hydrogcology,  'Alluvium,  Water  sources,  Till, 
Aquifers,  Groundwater. 

Identifiers:  'Surficial  deposits.  Glacial  Lake  Agas- 
siz,  'Buried  outwash. 

The  geology  of  Cass  County,  in  southeastern  North 
Dakota,  is  described  in  sufficient  detail  to  provide  a 
framework  for  part  3,  an  analytical  report  on  the 
groundwater  resources.  The  entire  county  is 
covered  by  Late  Pleistocene  glacial  drift,  which 
ranges  in  known  thickness  from  132  to  447  ft.  In- 
cluded are  till  and  stratified  drift,  as  well  as  deltaic, 
shore,  and  lake  deposits  associated  with  glacial 
Lake  Agassiz.  The  arcal  extent  of  these  deposits 
and  contours  on  the  bedrock  surface  are  shown  on 
maps  at  scale  of  1/2  in/mi.  Older  till,  lake,  and  out- 
wash  deposits  are  buried  beneath  the  mapped  surfi- 
cial deposits.  Buried  outwash  that  underlies  about 
150  sq  mi  in  the  northwestern  part  of  the  county  is 
a  local  source  of  water.  Large  quantities  of  ground- 
water are  withdrawn  from  outwash  in  a  buried 
channel  west  and  southwest  of  Fargo.  Most  of  the 
exposed  surficial  deposits  consist  of  mixtures  of 
clay,  silt,  sand,  and  gravel  forming  typical  glacial 
terrain  features. 
W68-00079 


GROUND-WATER  RESOURCES  OF  THE  SEVI- 
ER  RIVER  BASIN  BETWEEN  YUBA  DAM  AND 
LEAMINGTON  CAYON,  UTAH, 

U  S  Geological  Survey. 

L.J.  BjorkTund.andG.  B.  Robison.Jr 

US  Geol  Surv  Water-Supply  Pap  1 848,  79  p,  1968. 

1 1  fig,  2  plate,  7  tab,  33  ref. 

Descriptors:  Utah,  'Groundwater,  'Aquifers, 
•Water  sources,  Alluvium,  Hydrogeology,  'Water 
wells,  Water  level.  Fluctuations.  Irrigation  water, 
Water  utilization,  Water  quality,  'Artesian  wells, 
Limestones,  Water  table.  Groundwater  recharge, 
'Surface-groundwater  relationships.  Seepage, 
Confined  water. 

Identifiers:  'Surficial  aquifers,  Groundwater 
supply,  Solution  channels,  'Bedrock  aquifers. 
Flowing  wells,  Sevier  River  Basin. 

A  detailed  study  of  groundwater  hydrology  is 
presented  for  a  19-mireach  of  Sevier  River  Valley 
Several  larger  tributary  valley  areas  are  included 
for  a  total  of  about  900  sq  rat.  Aquifers  are  alluvial 
and  lake  deposits,  jointed  volcanic  rock,  and  caver- 
nous limestone.  The  principal  sources  of  pumped 
water  are  the  alluvium  and  limestone.  Groundwater 
occurs  under  both  water-table  and  artesian  condi- 
tions, and  wells  flow  in  several  areas.  Most 
recharge  is  along  the  mountain  fronts  where  stream 
cross  alluvial  fans.  Water  moves  toward  the  river 
from  higher  areas  and  the  river  gains  from  springs 
and  seeps.  Large  springs  near  Yuba  Dam  are  linked 
to  sinkholes  several  mi  south  that  mark  solution 
channels  in  buried  limestone.  Those  springs  con- 
tribute about  30  cfs  to  the  Sevier  River,  which  also 
gains  about  5  cfs  from  bank  seepage  in  Mills  Val- 
ley. In  1963,  springs  and  seeps  discharged  about 
28,000  acre-ft,  and  flowing  wells,  about  3,00  acre- 
ft.  Those  sources  supply  irrigation  water  and  public 
supplies  for  the  towns  of  Levan  and  Scipio. 
Pumped  wells  supply  water  for  domestic,  stock, 
and  industrial  use,  and  for  Mills.  Some  of  the 
groundwater  is  slightly  saline,  but  it  is  all  suitable 
for  irrigation. 
W68-00086 


BASIC        GROUND-WATER        DATA        FOR 
SOUTHERN  COCONINO  COUNTY,  ARIZONA, 

U  S  Geological  Survey. 

E.  H.  McGauock. 

Ariz  Land  Dep  Water  Resources  Rep  33. 49  p,  Mar 

1968.  4  fig,  4  tab,  1 5  ref. 

Descriptors:     Arizona.    Springs.    Spring    waters. 
Water  wells,   'Drill   holes.  Water  table,   'Water 


levels,  Aquifers,  'Water  quality,  'Groundwater, 
Hydrologic  data.  Data  collections,  Sampling,  Sur- 
veys, Groundwater  basins,  Water  sources.  Water 
table.  Chemical  analysis. 

Identifiers:  'Well  data.  Spring  discharge,  Well 
depth,  'Chemical  analysis  of  water,  'Drillers' logs. 

Basic  ground-water  data  are  listed  for  about  10,600 
sq  mi  in  southern  Coconino  County,  north-central 
Arizona.  A  map,  approximate  scale  15  mi/in., 
shows  locations  of  wells  and  springs  and  100-ft  con- 
tours on  the  water  table.  Table  1  gives  the  aquifer, 
depth,  water  level,  and  other  pertinent  data  for 
about  640  wells.  Table  2  gives  location,  altitude, 
source,  and  discharge  for  13  springs.  Table  3  gives 
drillers'  logs  of  92  wells.  Table  4  gives  chemical 
analyses  ofwater  from  1 36  wells  and  springs. 
W68-00094 


GROUND-WATER  RESOURCES  IN  CLEVE- 
LAND AND  OKLAHOMA  COUNTIES, 
OKLAHOMA, 

US  Geological  Survey. 
P  R  Wood,  and  L.  C.  Burton. 
OklaGcolSurvCirc71,75p,  1968.  8  fig,  2  plate,  9 
tab,  40  ref,  1  append. 

Descriptors:  Oklahoma,  'Water  sources, 
•Aquifers,  'Water  utilization,  'Groundwater 
recharge,  'Water  levels,  Water  storage,  'Aquifer 
characteristics,  Chemical  analysis,  Water  quality. 
Water  yield,  Withdrawal,  Geology,  Bedrock,  Allu- 
vium, Mineral  water.  Well  spacing.  Chlorides, 
Sulfates,  'Groundwater,  Water  resources  develop- 
ment. 

Identifiers:  Well  depth.  Well  data.  'Water  level 
fluctuations.  Municipal  water,  Industrial  water. 

The  principal  aquifer  is  Garber  Sandstone  and 
Wellington  Formation  in  which  fresh  water  extends 
to  depths  of  100  to  1 ,000  ft.  Municipal,  industrial, 
and  institutional  wells  generally  are  300  to  1 ,000  ft 
deep  and  yield  50  to  450  gpm.  In  most  places  water 
levels  have  changed  little  since  1940,  but  they  have 
declined  substantially  at  Norman  and  Midwest  • 
City.  Annual  recharge  is  about  90  acre-ft/sq  mi  in 
the  outcrop  area  and  totals  about  72,000  acre-ft. 
Groundwater  withdrawal  through  1959  is  esti- 
mated at  280.000  acre-ft.  In  1963  municipal,  in- 
stitutional, and  industrial  use  totaled  25,000  acre- 
ft.  Secondary  aquifers  are  terrace  deposits  and  allu- 
vium which  supply  water  for  domestic  and  stock 
use  at  many  places  in  the  area  and  locally  may  yield 
200  gpm  to  wells.  Water  in  the  area  is  suitable  for 
most  uses  but  locally  is  high  in  chloride,  sulfate,  or 
sodium.  The  principal  aquifer  has  50  million  acre-ft 
of  water  in  storage  of  which  2/3  is  available  for 
development.  A  map  at  about  1  93.500  scale  shows 
geology  and  locations  of  wells.  Tables  give  well 
data  and  chemical  analyses  for  all  aquifers,  and 
data  on  aquifer  tests,  yield  characteristics,  and 
pumpage  for  the  Garber  and  Wellington. 
W68-00096 


SPRING  FLOW  INTO  THE  COLORADO  RIVER. 
LEES  FERRY  TO  LAKE  MEAD,  ARIZONA, 

US  Geological  Survey. 

P.  W.  Johnson,  and  R  B.  Sanderson. 

Ariz  Land  Dep  Water  Resources  Rep  34,  26  p,  Apr 

1968.  5  fig.  3  tab.  7  ref. 

Descriptors:  Arizona.  'Springs,  'Discharge 
(Water).  'Seepage.  Chlorides.  'Dissolved  solids, 
Colorado  River,  'Water  quality.  Water  analysis, 
♦Base  flow.  'Inflow,  Leakage.  Aquifers.  Ground- 
water, Surface  waters,  Streamflow,  Movement. 
Identifiers:  'Groundwater  discharge.  Spring 
discharge.  Chemical  analysis  ( Water ). 

In  the  300-mi  reach  of  the  Colorado  River,  4  main 
tributaries  and  many  small  seeps  contribute  spring 
inflow.  On  the  Little  Colorado,  Blue  Springs  issues 
from  the  Redwall  Limestone  and  has  a  nearly  con- 
stant flow  of  about  220  cfs-about  160.000 
acre/ft/yr.  At  the  main  spring  opening  the  water  has 
about  2,300  mg/l  dissolved  solids  and  800  mg/l  of 
chloride.  On  Havasu  Creek,  Havasu  Spring  is  a  se- 
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ries  of  seeps  from  the  Redwall  Limestone  with  a 
flow  of  about  64  cfs.  On  Bright  Angel  Creek,  Roar- 
ing Springs  issues  from  solution  channels  in  the 
Muav  Limestone  and  cascades  several  hundred  ft 
to  Roaring  Spring  Creek.  Electric  power  generated 
by  the  fall  is  used  to  pump  part  of  the  water  several 
mi  and  lift  it  3,800  ft  to  supply  National  Park  facili- 
ties on  the  north  rim  of  the  canyon.  The  water  has 
about  200  mg/l  idssolved  solids.  Thunder  Springs 
gushes  from  vertical  walls  in  the  Muav  Limestone 
and  falls  300  to  400  ft  into  Thunder  River,  a  tribu- 
tary of  Tapeats  Creek.  The  report  also  describes 
other  smaller  seeps  and  inflows.  Tables  give  the 
discharge  measured  at  16  inflow  sites  and  water 
analyses  from  35  sites  on  springs  and  creeks. 
W68-00097 


GEOLOGY  AND  GROUND  WATER  IN 
LABETTE  COUNTY,  KANSAS, 

US  Geological  Survey. 

William  L.  Jungmann,  and  Charles  C.  Williams. 
US  Geol  Survey  Hydrol  Inv  Atlas  HA-279,  1   p, 
1968.  1  map,  2  tab,  disc. 

Descriptors:  Kansas,  *Aquifers,  Mineral  water, 
•Shallow  wells.  Runoff,  Geologic  formations. 
Natural  recharge,  Specific  capacity,  Average  flow. 
Water  quality.  Water  sources,  Storage  coefficient. 
Permeability,  Water  yield,  *Geology,  ♦Ground- 
water, Water  wells. 

Identifiers:  *Alluvial  aquifers,  Aquifer  tests.  Yield 
of  wells,  Neosho  River,  Consolidated  aquifers.  No- 
flow  periods. 

The  atlas  describes  the  availability  of  ground  and 
surface  water  in  a  county  in  southeastern  Kansas. 
Consolidated  bedrock  aquifers  generally  contain 
fair  to  poor  quality  water  at  shallow  depths.  Most 
wells  yield  less  than  5  gpm,  but  some  yield  as  much 
as  40  gpm.  Wells  drilled  more  than  1400  ft  into 
Cambrian  and  Ordovician  rocks  have  yielded 
highly  mineralized  water.  Unconsolidated  alluvial 
deposits  along  the  Neosho  River  and  other  streams 
are  the  best  aquifers.  Groups  of  wells  or  collection 
galleries  in  these  deposits  may  produce  100  gpm. 
An  aquifer  test  in  a  well  in  alluvial  deposits  showed 
a  specific  capacity  of  3.9gpm/ft,  permeability  coef- 
ficient of  420  gpd/sq  ft,  and  storage  coefficient  of 
20  percent  Based  on  these  values,  ground-water 
storage  in  the  deposits  is  about  2,000  acre-ft/sq  mi. 
Average  runoff  from  the  county  is  about  10  in./yr. 
Discharge  in  Neosho  River  at  Parsons  is  about 
2,400  cfs  and  in  Labette  Creek  near  Oswego,  about 
150  cfs.  Both  streams  have  experienced  periods  of 
no  flow.  The  quality  of  the  surface  water  is  good.  A 
1:63,360  scale  map  shows  geologic  units,  depth  to 
water,  and  depth,  yield,  and  altitude  of  wells.  Ta- 
bles give  water-bearing  characteristics  of  the 
geologic  units  and  analyses  of  water  from  76 
representative  wells.  (25  references) 
W68-00I00 


GROUND-WATER  RESOURCES  OF  THE 
JAMES,  YORK,  AND  RAPPAHANNOCK  RIVER 
BASINS  OF  VIRGINIA,  WEST  OF  THE  FALL 
LINE, 

US  Geological  Survey. 

George  D.  deBuchananne. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-283,  1  p, 

1968.  2  map,  3  tab,  23  ref. 

Descriptors:  *Groundwatcr,  *Water  sources,  Vir- 
ginia, *Water  quality,  *Water  utilization,  •Car- 
bonate rocks,  Industrial  water,  Municipal  water, 
•Aquifers,  Crystalline  rocks.  Water  yield, 
Geohydrologic  units,  *Limestones,  Geologic  for- 
mations, Safe  yield,  Springs,  Groundwater  basins. 
Water  supply,  Pumping,  *Carbonate  rocks,  Areal, 
Water  wells. 

Identifiers.  'Groundwater  availability,  •Ground- 
water potential,  Public  supplies.  Industrial  supplies. 
Well  yields,  Solution  channels,  Saprolite. 

The  availability,  quality,  and  use  of  ground  water  in 
a  16,700-sq-mi  area  west  of  the  Fall  Line  are 
described  and  shown  on  maps  at  scale  1:500,000. 
The  Valley  and  Ridge  province  in  the  western  part 


of  the  area  is  underlain  by  folded  limestone, 
dolomite,  sandstone,  and  shale.  Water  moves  freely 
in  solution  channels  developed  in  the  carbonate 
rocks,  and  many  wells  are  highly  productive.  The 
Blue  Ridge  province  near  the  middle  of  the  area  is  a 
steep-sided  ridge  a  few  mi  wide  but  more  than  100 
mi  long.  East  of  the  Blue  Ridge,  the  Piedmont 
province  is  a  rolling  area  with  deep  residual  soil 
that  yields  only  small  supplies  of  water  to  wells. 
Total  groundwater  use  is  small,  less  than  26  mgd, 
20  mgd  of  which  is  in  the  Valley  and  Ridge 
province.  Potential  yield  is  about  .5  mgd/sq  mi  in 
Valley  and  Ridge  province  and  about  .4  mgd  in 
Piedmont.  The  groundwater  is  generally  good  and 
is  suitable  for  public  supplies.  In  most  places,  wells 
yield  less  than  100  gpm,  but  several  high  produc- 
tion areas  are  noted.  In  those  areas,  wells  tap  car- 
bonate aquifers  or  multiple  producing  zones,  are 
adjacent  to  perennial  streams  or  springs,  are 
several  ft  in  depth,  or  have  combinations  of  all 
these  factors.  Wells  in  the  Piedmont  seldom 
produce  more  than  75  gpm. 
W68-00I75 


AVAILABILITY  OF  GROUND  WATER  IN  THE 
BLANDVILLE  QUADRANGLE,  JACKSON 
PURCHASE  REGION,  KENTUCKY, 

US  Geological  Survey. 

Arnold  J.  Hansen,  Jr. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA- 184,  1  map, 

1968. 

Descriptors:  *Groundwater,  *Aquifers,  Kentucky, 
•Geologic  formations,  'Water  wells,  *Sands, 
Water  yield,  *Water  quality.  Water  sources,  Iron, 
•Nitrates,  Dissolved  solids,  Domestic  water,  Hard- 
ness (Water),  Chemical  analysis.  Temperature, 
Water  supply,  Hydrologic  data,  Water  pollution. 
Identifiers:  *Groundwater  availability,  'Chemical 
quality  (Water),  Yield  of  wells.  Well  data,  Soft 
water,  pH. 

The  availability  and  quality  of  ground  water,  loca- 
tion of  aquifers,  and  physical  data  for  wells  are 
shown  on  a  1:24,000  scale  map.  A  chart  gives  the 
thickness,  lithologic  description,  and  hydrologic 
data  for  geologic  units.  Principal  aquifers  in  the 
area  are  5  sands  in  the  Eocene  rocks,  but  the  2 
lower  sands  have  not  been  developed  as  water 
sources.  Wells  in  the  uppermost  sand  yield  up  to 
200  gpm.  Because  the  sands  in  the  second  unit  are 
erratic,  yields  of  wells  are  small  though  adequate 
for  domestic  supplies  The  third  unit  is  the  best 
aquifer  and  is  capable  of  yielding  up  to  500  gpm  to 
properly  constructed  wells.  Groundwater  in  the 
area  is  soft  to  moderately  hard,  generally  has  65  to 
1  30  ppm  dissolved  solids,  and  is  of  suitable  quality 
for  most  uses.  Locally,  high  concentrations  of 
nitrate  suggest  contamination  from  surface  runoff. 
The  water  has  a  pH  of  6.1  to  6.6  and  iron  content  of 
0.1  to  4.0  ppm.  Temperature  of  groundwater  is  59 
to  61  deg  F. 
W68-00176 


GROUND-WATER  RESOURCES  AND  GEOLO- 
GY OF  THE  WIND  RIVER  BASIN  AREA,  CEN- 
TRAL WYOMING, 

US  Geological  Survey. 

Harold  A.  Whitcomb,  and  Marlin  E.  Lowry. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-270,  13  p, 

1968.  I  map,  1  chart,  29  ref. 

Descriptors:  *Groundwater,  'Geology,  Wyoming, 
•Aquifers,  Hydrogeology,  Water  wells,  *  Water 
quality,  Geologic  formations,  Water  sources. 
Groundwater  basins,  Confined  water,  Artesian 
wells,  Conductivity,  Irrigation  water.  Domestic 
water,  Stock  water,  Geologic  mapping,  Arid  cli- 
mates, Piezometry,  Humid  climates.  Mineral  water, 
Specific  capacity. 

Identifiers:  *Areal  geology,  'Groundwater 
resources,  Groundwater  sources,  Wind  River 
Basin,  Geologic  structure,  Specific  conductance. 

The  Wind  River  Basin  is  a  12,000-sq-mi  area  in 
central  Wyoming  where  climate  ranges  from  humid 
to  arid.  The  basin,  a  structural  depression  uplifted 


and  faulted  along  the  margins,  contains  several 
thousand  ft  of  Tertiary  rocks.  Mountains  around 
the  basin  are  formed  by  rocks,  Precambrian  to 
Cretaceous,  which  dip  beneath  the  basin.  Ground- 
water occurs  under  both  water-table  and  artesian 
conditions.  Principal  water-bearing  units  are  alluvi- 
al deposits  and  Tertiary  sandstones  (Arikaree  and 
Wind  River  Formations),  which  have  the  potential 
to  yield  large  quantities  of  water  at  places.  The  Ter- 
tiary Fort  Union  Formation  and  several  of  the  pre- 
Tcrtiary  formations  also  yield  water  locally.  Quality 
of  the  groundwater  varies  from  low  in  mineral  con- 
tent and  suitable  for  domestic  use  to  unusable  for 
stock  supplies.  Groundwater  locally  contains  un- 
dersirable  amounts  of  dissolved  solids,  fluoride, 
chloride,  sodium,  or  hydrogen  sulfide.  Water  in  al- 
luvial deposits  underlying  the  Riverton  irrigation 
project  area  is  highly  mineralized  due  to  irrigation 
return  flow.  Analyses  of  water  are  given  in  a  table, 
and  the  lithologic  and  hydrologic  characteristics  of 
geologic  formations,  on  a  chart.  Maps  at  1 :250,000 
show  geology,  piezometric  contours,  well  data,  and 
specific  conductance  of  water. 
W68-00I80 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  FILLMORE  COUNTY, 
NEBRASKA,  with  a  section  on  CHEMICAL 
QUALITY  OF  THE  WATER, 

US  Geological  Survey. 

L.  R.  Petri,  C.  F.  Keech,  and  V.  H.  Dreeszen. 

U  S  Geol  Surv  Water-Supply  Pap  1839-L,  pp  Ll- 

L27,  1 968.  5  fig,  2  plate,  3  tab,  9  ref. 

Descriptors:  'Irrigation  wells,  'Groundwater 
recharge.  Water  quality,  Water  supply, 
Hydrogeology,  Nebraska,  Overdraft,  Permeability, 
'Safe  yield,  Precipitation  (Atmospheric),  Quater- 
nary period.  Water  sources,  'Groundwater  mining. 
Aquifer  characteristics,  Chemical  analysis,  Natural 
recharge,  'Water  level  fluctuations,  Unconfined 
aquifers. 

Identifiers:  'Agriculture,  Pumping,  Uncon- 
solidated aquifers,  Water  table,  'Sustained  yield. 
Aquifer  potential.  Water  wells,  Water  level  decline. 

In  Fillmore  County  groundwater  development  for 
irrigation  from  an  aquifer  in  Quaternary  uncon- 
solidated deposits  ranging  in  thickness  from  80  to 
450  ft  has  been  accelerated  in  recent  years. 
Withdrawals  probably  have  already  exceeded  the 
ability  of  the  aquifer  to  sustain  well  yields  locally. 
The  saturated  section  ranges  from  about  20  to  350 
ft  in  thickness,  and  the  aquifer  is  replenished 
mostly  from  precipitation  at  an  average  annual  rate 
of  about  1.4  in.  Recharge  is  estimated  to  be  suffi- 
cient to  sustain  the  average  annual  pumpage  from 
460  evenly-distributed  irrigation  wells.  However, 
73  1  irrigation  wells  had  been  installed  by  1966,  and 
more  were  planned  for  the  future.  Because  the 
quantity  of  water  pumped  per  yr  exceeds  the 
recharge  rate,  some  of  the  water  comes  from 
storage.  Thus,  water  levels  in  wells  are  declining. 
The  rate  of  decline  will  increase  as  groundwater 
withdrawals  increase.  6  geohydrologic  maps,  scale 
1:125,000,  show  well  locations,  thickness  of  the 
Quaternary  deposits,  shape  of  the  water  table,  and 
water  quality.  4  geologic  sections  illustrate  the 
character  and  thickness  of  various  formations  and 
units.  Chemical  quality  of  the  water  is  described 
and  many  analyses  are  shown  in  tables. 
W68-00I81 


GROUNDWATER -THE  PROBLEMS  OF  CON- 
SERVATION AND  INTERFERENCES, 

Nebraska  Univ.,  College  of  Law. 

Philip  C.  Sorensen. 

Neb  L  Rev,  Vol  42,  No  1,  pp  765-776,  June  1963. 

12  p,  2  dwg,  7  ref. 

Descriptors:  'Nebraska,  'Hydrologic  cycle, 
'Water  wells,  'Withdrawal,  Groundwater, 
Groundwater  mining.  Water  table,  Zone  of  satura- 
tion, Zone  of  aeration,  Geology,  Administrative 
agencies,  Regulation,  Drawdown,  Natural 
recharge. 

Identifiers:  'Interference,  Groundwater  conserva- 
tion. 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B— Groundwater  Management 


This  article's  primary  emphasis  is  on  Nebraska,  but 
it  contains  a  discussion  of  the  relationship  between 
groundwater,  geology,  and  the  hydrologic  cycle 
which  is  of  general  application.  Groundwater  is 
categorized  into  two  zones-the  zone  of  aeration 
and  the  zone  of  saturation.  Wells  draw  water  from 
the  zone  of  saturation.  The  top  of  the  zone  is  the 
water  table.  Groundwater  moves  horizontally  by 
either  percolation  or  underground  streams.  Pump- 
ing from  a  well  creates  an  inverted  bell-shaped 
depression  in  the  water  table.  When  two  such 
depressions  overlap,  interference  occurs.  Ground- 
water mining  occurs  when  withdrawals  from  wells 
exceed  recharge,  thus  lowering  the  water  table.  Ex- 
cessive draw  down  will  affect  the  flow  of  surface 
streams  in  the  area  dependent  upon  groundwater 
for  their  flow.  The  article  suggests  a  comprehensive 
state  administrative  body,  with  provision  for  judi- 
cial review,  to  regulate  water  use,  including 
withdrawal  of  groundwater.  A  survey  of  fourteen 
western  states  as  to  groundwater  problems  is 
presented. 
W68-00226 


LITTLE    CHINO    VALLEY    ARTESIAN    AREA 
AND  GROUNDWATER  BASIN, 

University  of  Arizona,  Tucson. 

Harold  C.  Schwalen. 

Tech  Bull  178,  Ariz  Agr  Experiment  Station,  Feb 

1967  63  p,  10  fig,  1 2  tab,  14  plates,  15ref. 

Descriptors:  *Groundwater  basins,  'Confined 
water,  Semiarid  climates.  Water  level  fluctuations. 
Logging  (Recording),  Water  temperature,  'On-site 
data  collections,  Water  quality,  Streamflow, 
Hydrology,  Geology,  'Recharge,  Runoff,  Arizona, 
Aquifers,  Lava,  Flow,  Valleys,  Sampling,  Wells, 
Drilling,  Pressure,  Chemical  analysis.  Surveys, 
Contours,  Maps. 
Identifiers:  Little  Chino  Valley,  Ariz. 

A  study  was  made  of  the  Little  Chino  Valley  arte- 
sian aquifer  which  occupies  a  small  portion  of  a 
larger,  fairly  well  defined  groundwater  basin  with 
an  area  of  approximately  215  miles  in  Ariz.  The 
aquifer  formation  was  found  to  consist  of  buried 
lava  flows  and  associated  rocks  interbedded  in  the 
older  valley  fill  and  has  limited  opportunity  for 
recharge.  Climate,  streamflow  and  runoff,  and 
geology  of  the  area  are  discussed.  Data  mainly 
hydrologic  in  nature  was  collected  over  a  period  of 
27  years  beginning  in  1938.  Field  investigation  in- 
cluded accumulation  of  well  drilling  information 
and  well  logs,  spring  water  level  and  artesian  pres- 
sure measurements,  establishment  of  benchmark  or 
measuring  point  elevations  at  well  locations,  sam- 
pling for  chemical  analysis  and  temperature  mea- 
surement, well  discharge  and  compulation  of 
specific  capacities,  crop  surveys  and  accumulation 
of  geohydrologic  information.  Data  and  results 
from  these  investigations  are  presented  and 
discussed.  Accurate  determination  of  recharge 
could  not  be  made  with  current  information  but 
total  accumulation  recharge  was  estimated  at  5,000 
(+  1,000)  acre  feet. 
W68-00257 


graphic  conditions  of  the  two  oases  are  compared 
together  with  the  ground  and  irrigation  water, 
makeup  and  composition  of  the  soils,  mineralogical 
and  chemical  composition  of  the  oases  soils,  hu- 
mus, nitrogen  and  the  physiochemical  properties  of 
the  soils.  The  differences  between  the  oases  were 
caused  by  the  zonal  effect.  There  were  great 
similarities  in  the  formation  of  the  old  irrigated 
soils  which  were  reflected  in  the  structure  of  the 
profiles  of  the  soil. 
W68-00263 


OLD  IRRIGATED  SOILS  OF  THE  KARA-KUM 
AND  LIBYAN  DESERTS, 

Dokuchayev  Soil  Institute,  Moscow. 

N.  G.  Minasina. 

Soviet  Soil  Sci,  No  5.  pp  523-532,  May  1966.  10  p, 

1  fig,  6  tab,  23  ref. 

Descriptors:  'Irrigated  land,  'Soil  formation.  Soil 
chemical  properties.  Soil  physical  properties.  Trop- 
ical regions,  Groundwater,  Drainage  effects.  Irriga- 
tion water,  Geomorphology,  Soil  analysis,  Soil 
gases.  Nitrogen,  Saline  soils.  Adsorption,  Ion 
exchange,  Carbonates,  Weathering,  'Deserts, 
Mineralogy,  Humus. 

Identifiers:  Kara-Kum,  USSR,  Libya,  Oases,  Sub- 
tropical regions. 

The  article  gives  a  comparative  description  of  the 
old  irrigated  soils  of  the  subtropical  and  tropical 
zones  which  form  under  adequate  local  drainage 
conditions  with  a  deep  groundwater   The  physio- 


WATER  RESOURCES  OF  A  COASTAL 
GROUNDWATER  BASIN  IN  NORTH  WESTERN 
MEXICO  PART  II-GROUNDWATER  SUPPLY 
AND  INCIPIENT  SALT  WATER  INTRUSION, 

University  of  Arizona,  Tucson. 
W.C  Matlock,  M.  M.  Fogel.andC.  D.  Busch. 
Turrialba,  Vol  17,  No  I ,  pp  105-109,  Jan-March 
1967.  5  p.  4  fig,  3  tab. 

Descriptors:  'Saline  water  intrusion.  Groundwater 
movement.  Coasts,  'Encroachment,  'Ground- 
water, Water  storage,  Transmissivity,  Hydraulic 
gradient,  Hydrologic  budget.  Watersheds  (Basins). 
Analytical  techniques,  Aquifers,  Salts,  Pumping, 
Flow  nets,  Equations,  Drawdown,  'Overdraft, 
Saline  water-freshwater  interfaces. 
Identifiers:  Hermosillo,  Sonora,  Mexico. 

The  quantity  of  water  that  can  be  pumped  from  an 
aquifer  annually  without  excessive  salt  water  intru- 
sion, and  the  existing  underground  water  supply 
were  determined  for  the  Hermosillo,  Mexico,  coast 
region.  Here  the  use  of  groundwater  exceeds  the 
average  annual  recharge.  An  estimate  of  the  poten- 
tial water  resource  of  the  area  was  made  in  terms  ol 
aquifer  characteristics,  average  annual  recharge 
and  available  water  in  storage.  Pump  test  data 
showed  the  specific  capacity  (gal  per  minute  per  ft 
of  drawdown)  to  range  from  25  to  250  with  an 
average  of  about  1 00.  A  flow  net  analysis  was  made 
to  determine  the  direction  of  groundwater  move- 
ment and  the  source  of  the  water  supply.  An  adap- 
tation of  the  Darcy  formula  for  groundwater  flow 
showed  that  the  alluvial  aquifer  iransmisibility  was 
500.000  gal  per  day  per  ft.  A  water  budget  for  the 
area  was  set  up  in  equation  form.  The  Ghyben- 
Herzberg  equation  was  used  to  explain  the  changes 
in  salt  content  of  the  aquifers.  Three  models  gave 
values  for  average  annual  recharge.  Salt  water  is 
entering  the  coastal  aquifer,  probably  along  a  30 
mile  front,  at  a  rate  of  approximately  70  feet  per 
year  although  higher  rates  of  advance  are  possible 
in  high  permeability  zones.  Movement  of  the  center 
of  pumping  to  a  location  further  inland  would 
decrease  the  salt  water  intrusion. 
W68-00268 

WATER  RESOURCES  OF  A  COASTAL 
GROUNDWATER  BASIN  IN  NORTH  WESTERN 
MEXICO  PART  I-IRRIGATION  EVALUATION, 

University  of  Arizona.  Tucson. 
C  D.  Busch.  W.  G.  Matlock,  and  M.  M.  Fogel 
Turrialba,  Vol  17,  No  I,  pp  101-105,  Jan-March 
1967.  5  p,  5  fig,  5  tab. 

Descriptors:  'Coastal  plains,  Groundwater  basins. 
Crop  production,  'Irrigation  practices.  Soil 
profiles.  'Irrigation  efficiency.  Water  distribution 
(Applied),  Scheduling.  Land  management.  Water 
conservation.  Evaporation  control.  Water  loss, 
Evapotranspiration,  'Withdrawal,  Economic  im- 
pact.   Furrow    irrigation.    Permeability,    Siphons, 


maximum  of  one  hour,  increase  the  furrow  stream 
size,  reduce  field  length  and  to  cut  off  the  water 
when  the  stream  had  been  in  the  furrow  for  one 
hour  or  less.  Many  of  the  irrigation  recommenda- 
tions and  water-use  calculations  were  based  on  an 
analysis  of  soil  texture.  Savings  in  water  application 
were  possible  in  50  percent  of  the  cases.  Greater 
water  savings  were  possible  on  soils  having  higher 
water  penetration  rates.  Compact  layers,  restricting 
root  growth  and  water  penetration  were  present  in 
most  of  the  medium  and  heavy  soils.  Water  savings 
would  result  in  a  reduction  of  the  pumping  cost  for 
the  area  amounting  to  almost  $900,000.  The  total 
potential  water  saving  of  178,000  acre-feet  does 
not  represent  a  new  source  of  water.  About  90,000 
acre-feet  might  be  saved  through  reduced  evapora- 
tion and  non-economic  evapotranspiration. 
W68-00269 


Seepage. 
Identifiers: 


Hermosillo.   Sonora,    Mexico,    Intake 


An  investigation  was  conducted  to  determine  how 
irrigation  practices  can  be  improved  for  the  least 
utilization  of  the  existing  water  supply  and  the  de- 
pendable long  term  water  supply  for  the  area.  Field 
tests  were  set  up  to  study  soil  profile,  irrigation 
scheduling,  land  preparation,  crop  appearance,  ad- 
vance of  irrigation  water  and  the  intake  rate  of 
water  into  the  furrows.  The  recommendations  were 
to  limit  the  time  the  water  was  on  the  field  to  a 


THE  ROLE  OF  ADVANCED  TECHNIQES  OF 
GROUNDWATER  MANAGEMENT  IN  ISRAEL'S 
NATIONAL  WATER  SUPPLY  SYSTEM, 

Tahal -Water  Planning  for  Israel,  Ltd.,  Tel-Aviv. 
A  Wiener 

Bull  International  Ass  of  Sci  Hydrol,  Vol  12,  No  2, 
pp  32-38,  June  1967.  7  p. 

Descriptors:  'Groundwater,  'Water  management 
(Applied),  Hydrology,  Pressure  conduits.  Water 
resources  development.  Surplus  water,  Storage 
capacity.  Pumping  plants,  Surface-groundwater- 
rclationships.  Political  aspects,  Groundwater  min- 
ing. Underground  storage.  Water  requirements, 
Water  quality.  Distribution  patterns.  Geohydrolo- 
gv.  'Water  supply. 
Identifiers:  Israel,  Water  grid. 

Israel's  national  water  system  is  complex  and  its  im- 
plementation requires  not  only  a  continuous  flow 
of  sound  data  and  sophisticated  evaluation 
procedures,  but  also  far-reaching  legislative 
powers.  The  arguments  against  groundwater 
utilization  are  presented  with  an  examination  of  op- 
ponent views  Israels'  experience  in  the  use  of 
groundwater  as  a  source  and  a  storage  medium  are 
discussed.  A  National  Water  Grid,  which  included 
tunnels,  pressure  pipes,  canals  and  pumping  sta-  , 
lions,  was  developed  to  make  it  possible  to  convev 
the  surplus  of  water  in  the  North  to  areas  of  water 
deficiency  in  the  central  and  southern  parts  of  the 
area  An  important  feature  of  the  Grid  was  the 
regulation  of  3,000-5.000  million  cu  m  of  surface 
and  underground  storage  capacity.  An  advantage 
of  a  combined  system  is  to  expand  the  qualitative 
regulation  of  water.  It  could  be  possible  to  mobilize 
the  vast  dilution  potential  of  all  the  water  stored  in 
underground  formations  to  overcome  acute  but 
passing  salinity  problems. 
W68-00270 

INVESTIGATION  OF  GROUND  WATER  RADI- 
AL FLOW  USING  RADIOACTIVE  TRACERS, 

Middle  Eastern  Regional  Radioisotope  Centre  for 

the  Arab  Countries,  Dokki,  Cairo,  U.A.R. 

I  B.  Hazzaa.  R.  K  Girgis,  and  K.  F.  Saad. 

Bull  Int  Ass  Sci  Hvdrol.  Vol  12,  No  3,  pp  55-59. 

Sept  1967.  5  p,  1  fig,  I  tab. 

Descriptors:  Radioactivity  techniques. 

'Radioisotopes,   Piezometry,  Adsorption.  On-site 
tests.  Arid  lands.  Tritium,  Wells,  'Groundwater, 
'Flow,  'Tracers,  Pumping,  Porosity,  Aquifers. 
Identifiers:  United  Arab  Republic. 

The  effective  porosity  of  the  water  bearing  forma- 
tion using  radioactive  isotopes  in  the  Wadi  El- 
Natrun  area  of  the  United  Arab  Republic  was  stu- 
died. The  radioisotopes  used  were  iodine-131, 
chromium-51  (EDTA)  and  bromine-82  Together 
with  each  of  these  isotopes,  hydrogen-3  (tritiated 
water  -  HTO)  was  injected  simultaneously  as  a 
reference  for  the  groundwater  tracer.  The  isotope 
iodine-131  was  the  most  suitable  and  convenient 
tracer  for  effective  porosity  determination  since 
the  adsorption  of  the  isotope  on  the  water  bearing 
formation  particles  does  not  influence  their 
velocity  in  aquifers  under  pumping  conditions.  The 
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iodine-131  was  easy  to  detect,  had  the  additional 
advantage  of  being  cheap  and  available  and  since 
its  half-life  is  only  8.04  days,  it  was  convenient  for 
field  work.  The  interactions  of  water  and  the  tracer 
used  depended  upon  the  rate  at  which  the  solution 
passed  through  the  aquifer  interstices. 
W68-00273 


A  PRELIMINARY  INVESTIGATION  ON  THE 
MAIN  FACTORS  AFFECTING  SOIL  SALINITY 
AND  ALKALINITY  IN  KAFR  EL  SHAIKH 
GOVERNORATE,  L.A.R., 

Cairo  University;  Ministry  of  Agriculture,  U.A.R. 
A.  Zein  el  Abcdine,  A.  Fathi,  and  R.  Abbas. 
J  Soil  Sci  United  Arab  Republic,  Vol  7,  No  1,  pp 
33-43.1967.  II  p,  6  fig,  1  tab. 

Descriptors:  'Saline  soils,  'Alkaline  soils.  Irrigated 
land.  Arid  lands.  Groundwater,  Electrical  con- 
ductance, Organic  matter.  Calcium  carbonate,  Soil 
texture,  Drainage  effects.  Saline  water  intrusion, 
Surface-groundwater  relationships,  Hydrogen  ion 
concentration,  Salts,  Subsurface  waters.  Clays. 
Identifiers:  United  Arab  Republic,  Nile  Delta. 

The  soil  salinity  of  the  perennially  irrigated  soils  of 
the  arid  regions  of  the  upper  Nile  Delta  and  the 
Valley  was  mainly  due  to  high  and  salty  ground- 
water. The  main  source  of  this  high  groundwater 
level  was  the  Nile  River  and  its  distribution  canals. 
Surface  soil  samples  and  underground  water  sam- 
ples were  analyzed  for  electrical  conductivity, 
exchangeable  sodium  percentage,  organic  matter, 
calcium  carbonate,  pH  and  clay  content.  The  fac- 
tors of  high  groundwater  level,  high  groundwater 
salinity,  soil  relief,  the  heavy  texture  of  the  soil  and 
restricted  drainage  all  contributed  to  the  problem 
of  soil  salinity  and  alkalinity  in  the  area  under  stu- 
dy. 
W68-00282 


NOTES  ON  THE  RECLAMATION  OF  SALT-AF- 
FECTED SOILS  IN  THE  INDUS  PLAIN  OF 
WEST  PAKISTAN, 

International  Land  Development  Consultants,  NV., 

Arnhem,  The  Netherlands 

H.  Schroo. 

Neth  J  Agr  Sci,  Vol  15,  No  3,  pp  207-220,  August 

1967.  14  p,  1  fit,  6  tab. 

Descriptors:  Land  reclamation,  Cultivated  lands, 
'Saline  soils,  'Soil  amendments,  Reclamation,  Al- 
kaline soils,  'Saturated  soils.  Irrigation  efficiency, 
Soil  chemical  properties.  Carbonates,  'Drainage, 
Canals,  Groundwater,  Water  table.  Water  quality. 
Calcareous  soils.  Leakage. 

Identifiers:  Salinization,  West  Pakistan,  Indus 
Plain,  Cations. 

In  the  alluvial  land  along  the  Indus  River  and  its 
tributaries,  increasing  salinization  of  the  land  has 
presented  a  major  restraint  to  agricultural  cropping 
and  to  the  national  production  for  the  people  and 
livestock  of  West  Pakistan.  The  tremendous  expan- 
sion of  canal  irrigation,  with  a  grass  area  of  38  mil- 
lion acres,  has  induced  a  hazardous  rise  in  the 
groundwater  tables  caused  by  increased  recharge 
due  to  canal  leakage  and  shortage  of  irrigation 
water  resulting  in  inadequate  leaching.  The  data  in- 
dicated that  near  the  soil  surface,  a  distinct  shift 
towards  saline-alkali  condition  was  most  common. 
It  was  due  to  a  relative  shortage  of  divalent  cations. 
The  salt  accumulation  near  the  soil  surface  does 
not  cause  an  increasing  incidence  of  merely  saline 
conditions.  When  saline-alkali  and  alkali  soil  layers 
are  devoid  of  gypsum  or  other  soluble  calcium- 
magnesium  salts,  soil  amendments  to  activate  the 
solubility  of  these  carbonates  to  supply  the  divalent 
cations  were  used.  Proposals  were  given  to  solve 
this  national  twin-problem  of  salinity  and  water- 
logging effectually  with  the  aid  of  manure  amend- 
ments and  additional  water  allotments  to  make 
leaching  possible.  In  the  south  where  the  divalent 
cation  content  is  high,  areas  are  most  easily 
reclaimed. 
W68-00296 


GROUND-WATER  RESOURCES  OF  THE  SEVI- 
ER RIVER  BASIN  BETWEEN  YUBA  DAM  AND 
LEAMINGTON  CANYON,  UTAH, 

Utah  State  Eng,  Salt  Lake  City,  Utah. 

L.  J.  Bjorklund,  and  G.  B.  Robinson,  Jr. 

U  S  Geol  Surv,  Water-Supply  Paper  1 848,  1 968.  79 

p,  7  tab,  1 1  fig,  28  ref. 

Descriptors:  Utah,  Groundwater,  'River  basins, 
Groundwater  movement.  Water  table,  Discharge 
measurement,  Hydraulic  gradient,  Flood  plains, 
Confined  water,  Surface-groundwater  relation- 
ships, Transmissivity,  Irrigation  water,  Storage, 
Salinity,  Sodium,  Seepage,  'Reservoirs,  Channels, 
Faults  (Geology),  Alluvium,  'Sinks,  Valleys, 
'Basins. 
Identifiers:  Sevier  River,  Utah. 

An  investigation  of  ground  water  resources  was 
conducted  in  a  segment  of  the  Sevier  River  basin, 
Utah  including  Juab,  Round,  Scipio,  Mills,  Little, 
Dog  and  Tintic  Wash  Valleys.  The  area  comprised 
about  900  sq  miles  and  encompassed  a  19  mi  reach 
of  the  Sevier  River  between  Yuba  Dam  and 
Leamington  Canyon.  Descriptions  of  ground  water 
movement  were  given  for  the  valleys  under  in- 
vestigation. Sinkholes  have  been  formed  in  the  allu- 
vium in  3  of  the  valleys  by  collapse  of  solution  cavi- 
ties. The  Sevier  River  gained  30  cfs  from  ground- 
water discharge  between  Yuba  Dam  and  Leaming- 
ton Canyon,  the  major  portion  of  which  was 
discharged  at  Molton  and  Blue  Springs.  Chemical 
analyses  made  on  28  water  samples  from  the  val- 
leys revealed  21  were  fresh  and  8  were  slightly 
saline.  When  classified  for  irrigation,  most  of  the 
water  samples  were  in  the  low  sodium  hazard  class 
and  in  either  the  medium  or  high  salinity  class.  It 
was  suggested  some  water  could  be  salvaged  from 
evapotranspiration  through  construction  of  pump- 
ing wells  that  penetrated  the  underlying  aquifers; 
lowering  the  water  levels,  however,  would  effect 
the  discharge  of  springs  and  flowing  wells  and  the 
discharge  of  the  Sevier  River. 
W68-0030I 


4C.  Effects  on  Water 
OF  Man4s  Non-Water 
Activities 


GROUNDWATER    AND    BEDROCK    SURFACE 
DELINEATION  IN  SOUTHEASTERN 

MICHIGAN, 

Wayne  State  Univ. 
Andrew  J.  Mozola. 
Annual  Progress  Report  on  Project. 

Descriptors:  'Bedrock  topography,  'Glacial  over- 
burden,   'Groundwater    pollution,    Groundwater 
levels,  Hydrogeology,  Geomorphology. 
Identifiers:  Southeastern  Michigan,  Environmental 
geology. 

Major  objective  involved  is  delineation  of  the  pre- 
glacial  drainage  pattern  and  changes  imposed  upon 
this  pattern  by  repeated  glaciation  in  order  to  pro- 
vide basic  data  for  future  ground-water  investiga- 
tions and  development  in  an  eight-county 
metropolitan  area.  Existing  oil,  gas,  water  well,  and 
test-boring  records  were  used  to  compile  on  a 
county  basis,  bedrock  topography,  glacial  drift 
thickness,  and  water-level  maps  and  revise,  when- 
ever possible,  existing  bedrock  and  surficial  geolog- 
ic maps.  These  should  be  of  considerable  interest 
and  use  to  individuals  concerned  with  local  or  re- 
gional planning  activities.  Present  findings  indicate 
( 1 )  bedrock  surface  (350-400  ft.  relief)  is  a  highly 
dissected  one,  (2)  age  chronology  of  the 
Pleistocene  section  (0-500  ft)  is  essential  in  dif- 
ferentiating between  pre-glacially  and  glacially 
carved  bedrock  valleys,  and  (3)  increasing  ur- 
banization strongly  points  to  contamination  of 
Pleistocene  and  Paleozoic  aquifers;  the  former 
primarily  by  domestic  septic  tank  concentrations 
and  the  latter,  particularly  in  carbonate  terrain  with 
shallow  overburden,  by  septic  tanks  and  the  in- 
duced infiltration  of  polluted  surface  waters  by 
heavy  groundwater  withdrawal. 
W68-00I89 


WATER  SUPPLY  AND  POLLUTION  CONTROL 
ASPECTS  OF  URBANIZATION, 

Duke  Univ.,  Durham,  NC. 

Edward  H.  Bryan. 

Law  and  Contemp  Prob,  Vol  30,  No  1 ,  pp  1 76- 1 92, 

1965.  1 7  p,  2  tab,  1 8  ref. 

Descriptors:  'Water  supply,  Inter-basin  transfers. 
Water  costs,  'Water  pollution  treatment,  Treat- 
ment facilities,  'Urbanization,  Water  resources 
development,  Water  quality.  Water  purification. 
Water  transfer,  Hydrologic  cycle. 

Ideally,  water  should  arrive  at  the  position  of  its  use 
in  adequate  quantity  for  its  intended  use.  Urbaniza- 
tion in  a  location  where  local  intercepted  water  to 
support  this  development  is  lacking  must  bear  the 
cost  of  importation  of  sufficient  water.  This  can 
create  political  and  legal  problems,  particularly 
when  water  is  diverted  across  major  political  boun- 
daries. The  fixed  amount  of  water  resources  has 
only  recently  been  subjected  to  such  intense  utiliza- 
tion, due  to  population  increase,  concentration  of 
people  in  urbanized  areas,  and  the  gradually  in- 
creasing use  of  water  on  a  per  capita  basis  due  to 
industrialization.  The  quantity  of  water  is  inex- 
haustible provided  that  the  quality  of  wastewater  is 
sufficiently  improved  before  it  is  returned  to  the  cy- 
cle. Removal  of  pollution  substances  from  waste- 
water gets  more  difficult  as  urbanization  increases, 
due  to  larger  volumes  of  waste  and  passage  through 
successive  intakes  and  outfalls  of  urbanized  areas. 
Increased  urbanization  outside  of  organized  water 
and  sewer  utilities  has  caused  developers  to  provide 
these  facilities  by  private  wells  and  septic  tanks, 
which  contribute  greatly  to  the  growing  problem 
Development  of  technicajly  sound  subdivision 
regulation  and  enforcement  is  necessary  to  prevent 
further  degradation  of  water  supplies. 
W68-00I95 
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FLUVIAL  SEDIMENT  IN  THE  DRAINAGE 
AREA  OF  K-79  RESERVOIR,  KIOWA  CREEK 
BASIN,  COLORADO, 

US  Geological  Survey. 

James  C.  Mundorff 

US  Geol  Surv  Water-Supply  Pap  1  798-D,  pp  Dl- 

D26,  1968.  26  p,  9  fig,  I  plate,  4  tab,  2  ref. 

Descriptors:  'Trap  efficiency,  'Detention  reser- 
voirs, 'Sediment  discharge.  Hydraulic  structures, 
Flocculation,  'Aggradation,  'Erosion,  'Deposition 
(Sediments),  'Reservoir  silting,  Grading,  'Particle 
size.  Suspended  load,  Colorado,  Sediment  load. 
Sediment  transport,  Streams,  Sedimentation  rates, 
Running  waters,  Streamflow,  Sediments. 
Identifiers:  Upstream  structures,  Sediment  outflow, 
Reservoir  life. 

Fluvial  sediment  in  the  drainage  area  of  K-79 
Reservoir  was  studied  as  part  of  a  national  in- 
vestigation of  trap  efficiency  of  detention  reser- 
voirs. During  the  study  period,  precipitation  was 
significantly  above  normal  during  4  yr,  below  nor- 
mal 4  yr,  and  near  normal  2  yr.  From  Aug.  1 956  to 
July  1965,  7.5  acre-ft  of  sediment  was  trapped  in 
the  reservoir  and  2.5  acre-ft  was  discharged.  The 
efficiency  was  75%  based  on  volume,  and  83% 
based  on  the  weight  of  the  sediment.  About  80%  of 
the  sediment  was  discharged  during  2  periods-3 
days  in  1957  and  2  days  in  1965.  Much  of  the  sedi- 
ment produced  in  a  large  part  of  the  basin  was 
trapped  in  upstream  structures  and  never  reached 
K-79  Reservoir.  Flocculation  was  not  a  significant 
cause  of  sediment  deposition  because  the  low 
mineralization  of  the  water  and  the  short  detention 
time  in  the  reservoir  are  not  conducive  to  floccula- 
tion. A  1: 1, 200  scale  map  shows  areas  of  deposition 
and  erosion  in  the  reservoir  and  a  small  map  shows 
vegetation  in  the  basin.  Tables  give  monthly  and 
annual  summaries  of  water  and  suspended  sedi- 
ment discharge  at  the  reservoir  and  the  particle  size 
of  suspended  sediment  in  inflow  and  outflow  from 
the  reservoir. 
W68-00067 
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COMPACTION  OF  SEDIMENTS  UNDERLYING 
AREAS  OF  LAND  SUBSIDENCE  IN  CENTRAL 
CALIFORNIA, 

US  Geological  Survey. 

Robert  H.  Meade. 

US  Geol  Surv  Prof  Pap  497-D,  pp  DI-D39,  1968. 

39  p,  22  fig,  5  tab,  78  ref,  2  append. 

Descriptors:  *Sedimentology,  ♦Compaction,  ♦Sub- 
sidence, California,  Overburden,  Particle  size, 
♦Petrofabrics,  Montmorillonite,  'Clay  minerals, 
Electrolytes,  *Sedimentary  petrology.  Physical 
properties,  "Void  ratio,  'Compressibility,  Diatoms, 
Chemical  properties. 

Identifiers:  Interstitial  water,  *Pore  volume.  Parti- 
cle sorting.  Clay  particles,  *Particle  orientation. 
Sediment  burial,  Sediment  compaction. 

An  increase  in  the  effective  overburden  load  from 
3  to  70  kg/sq  cm,  partly  natural  and  partly  man- 
made,  caused  a  10  to  \59i  reduction  in  volume  of 
alluvial  sediments  in  the  San  Joaquin  and  Santa 
Clara  Valleys,  California.  Other  factors,  such  as 
size  and  sorting  of  particles,  complicate  the  effects. 
Multiple-regression  of  pore  volume,  overburden 
load,  and  petrographic  characteristics  of  20  fine  al- 
luvial and  shallow-marine  sediments  from  San 
Joaquin  Valley  show  the  pore  volume  to  be  most 
closely  related  to  particle  size,  diatom  content,  and 
the  proportion  of  sodium  adsorbed  by  the  clay 
minerals.  Pore  volume  also  may  be  affected  by  the 
large  proportion  of  montmorillonite  in  the  sedi- 
ments, the  variable  pH,  and  the  concentration  of 
interstitial  electrolytes.  For  these  sediments, 
petrologic  factors  completely  obscure  the  effects  of 
overburden  load  on  pore  volume.  The  degree  of 
orientation  of  montmorillonite  particles  shows  no 
regular  relation  to  depth  of  burial  of  the  sediments 
but  is  related  most  consistently  to  types  of  deposits 
and  decreases  in  the  order  of  lacustrine,  shallow 
marine,  flood  plain,  and  alluvial  fan.  The  specific 
sediment  properties  or  environmental  charac- 
teristics that  control  orientation  have  not  been 
identified. 
W68-00074 


APPRAISAL  OF  WATERSHED  MANAGEMENT 
PROCRAM  IN  WIND  RIVER  BASIN,  WYOM- 
ING, 

U  S  Geological  Survey. 

N.J.King. 

U  S  Geol  Surv  open-file  rep,  18  p,  1968.  2  fig,  3 

tab,  6  ref. 

Descriptors:  'Watershed  management,  Watersheds 
(Basins),  Sediment  yield,  Sediment  control,  Chan- 
nel morphology,  'Channel  erosion.  Aggradation, 
Detention  reservoirs.  Bank  erosion.  Bank  protec- 
tion, 'Flood  control.  Flood  damage.  Erosion  con- 
trol. Sediment  load,  Streamflow,  Geomorphology, 
Water  quality,  Erosion,  Reservoir  silting,  Trap  effi- 
ciency. 

Identifiers:  Unit  rate  of  runoff,  'Watershed  treat- 
ment, Channel  aggradation,  Sediment  traps,  Chan- 
nel stability.  Peak  discharge  reduction. 

The  Interior  Department  Regional  Coordinator 
requested  the  Geological  Survey  to  appraise  the  ef- 
fectiveness of  the  watershed  program  in  the  Wind 
River  basin  and  to  assess  its  value  over  the  next  50 
yr.  The  program  was  to  reduce  high  sediment  con- 
tent of  the  streams  and  to  prolong  the  life  of  Boysen 
Reservoir.  Sediment  yield/sq  mi  ranges  from  about 
0.27  acre-ft  on  the  south  and  east  sides  to  0.8  acre- 
ft  in  the  northeast.  Structures  built  under 
watershed  programs  of  BLM  and  BIA  have  been 
from  35  to  100  percent  effective  in  stopping  sedi- 
ment. The  structures  kept  5,380  acre-ft  of  sediment 
out  of  Boysen  Reservoir  from  1962-67.  Indirect 
sediment-reduction  benefits  have  resulted  from  up- 
stream flood  control  and  downstream  bank  protec- 
tion. Structures  in  Muskrat  Creek  watershed  effec- 
tively controlled  the  1962  flood  which  had  a  recur- 
rence interval  of  more  than  200  yr.  Although  struc- 
tures will  lose  capacity  as  they  accumulate  sedi- 
ment, they  should  continue  to  be  effective  for  the 
next  50  yr  during  which  nearly  24,000  acre-ft  of 
sediment  would  be  kept  out  of  Boysen  Reservoir. 


The  effects  on  water  for  livestock  and  wildlife,  on 
forage  production,  recreation,  etc,  are  difficult  to 
assess.  Sediment  kept  out  of  the  reservoir  by  struc- 
tures and  a  list  of  93  Geological  Survey  hydrologic 
stations  in  the  basin  are  tabulated. 
W68-00095 


CIVIL  LAW  PROPERTY-ALLUVION-DISTIN- 
GLISHING  LAKES  FROM  RIVERS  AND 
STREAMS, 

Kenneth  E.Gordon, Jr. 

La  L  Rev,  Vol  25,  No  2,  pp  554-558,  Feb  1965.  5  p, 

19  ref. 

Descriptors:  Louisiana,  'Accretion  (Legal 
aspects),  Boundaries  (Property),  Lake  shores, 
Lakes,  Rivers,  Streams,  Judicial  decisions.  Legal 
aspects.  Bodies  of  water,  Geomorphology,  Civil 
law. 

The  classification  of  a  body  of  water  as  a  river, 
stream,  or  lake  has  important  consequences  in 
Louisiana  property  law.  Under  the  Louisiana  Civil 
Code  accretions  formed  successively  to  any  soil 
situated  on  the  shore  of  a  river  or  other  stream  are 
called  alluvion,  and  belong  to  the  owner  of  the  soil 
situated  on  the  edge  of  the  water.  Since  this  applies 
only  to  rivers  and  streams  and  not  to  lakes,  the  cru- 
cial question  has  been  whether  a  particular  body  of 
water  is  a  lake  or  a  river  or  stream,  and  what  test 
should  be  used  to  make  this  classification.  Under 
early  decisions  a  body  of  water  was  a  river  or 
stream  if  the  water  moved  and  had  the  power  to 
carry  alluvion.  In  a  more  recent  decision  the  court 
went  beyond  this  test  and  considered  other  geologi- 
cal characteristics  typical  of  streams  and  not  of 
lakes,  such  as  the  course  of  the  bank  line,  peat  moss 
deposits,  presence  of  channels,  and  lack  of  wave 
action.  This  use  of  geological  characteristics  for 
classification  of  bodies  of  water  will  make  such 
classification  much  easier  than  under  the  earlier 
tests. 
W68-00191 


TRANSBASIN  DIVERSION  OF  WATER, 

Texas  Law  Review,  Austin. 

W.  Corwin,  and  Larry  D.  Knippa. 

Texas  L  Rev,  Vol  43,  No  7,  pp  1035-1061,  Oct 

1965.  27  p.  111  ref. 

Descriptors:  'Watersheds  (Basins),  Watersheds 
(Divides),  Watershed  management,  Texas,  'Inter- 
basin  transfers.  Water  Resources  Planning  Act, 
Water  supply,  Water  demand.  Water  allocation 
(Policy),  'Water  law,  Riparian  rights.  Prior  ap- 
propriation. Judicial  decisions,  'Water  policy. 

The  article,  in  exploring  the  nature  of  restrictions 
on  interwatershed  diversions,  attempts  to  deter- 
mine their  effect  upon  the  goal  of  efficient  and 
equitable  administration  of  water  resources. 
Watershed  limitations  imposed  by  the  riparian  doc- 
trine, which  is  sometimes  combined  with  the  prior 
appropriation  doctrine  are  discussed.  According  to 
the  traditional  riparian  doctrine,  stream  water  may 
be  used  only  upon  riparian  land,  and  riparian  land 
is  defined  as  embracing  only  land  within  the 
watershed.  Statutory  restrictions  of  three  Western 
states  and  the  Texas  situation  are  examined.  No 
general  federal  policy  on  the  protection  of 
watersheds  has  emerged;  the  closest  approach  to  a 
national  policy  on  this  subject  is  a  provision  at- 
tached by  a  conference  committee  to  the  recently 
enacted  Water  Resources  Planning  Act.  Legal 
problems  in  interstate  diversions  and  factors  to  be 
considered  in  formulating  a  sound  policy  of  trans- 
basin  diversions  are  analyzed.  A  permit  system  is 
advocated  if  legislation  on  transbasin  diversions  is 
thought  necessary. 
W68-002I3 


SEALING      SANDS      WITH      WATERBORNE 
BENTONITE, 

USDA  Soil  and  Water  Conservation  Research  Divi- 
sion, Reno,  Nevada. 
Myron  B.  Rollins. 
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Amer  Soc  Civil  Eng  J,  Vol  93,  No  IR-4,  Proc  Paper 
5640,  pp  25-44.  Dec  1967.  20  p,  3  fig,  13  tab,  34 
ref. 

Descriptors:  'Sealants,  'Sands,  'Bentonite, 
Permeability,  Surface  sealing,  Earth-water  inter- 
faces. Laboratory  tests.  Economic  feasibility,  Soil 
water  movement,  On-site  data  collections,  Model 
studies.  Seepage,  Soil  density  probes.  Expansive 
clays.  Compaction,  Sedimentation,  Water  loss. 
Head  loss,  Colloids,  Clays. 

Treating  permeable  soils  with  waterborne 
bentonite  could  be  a  rapid,  lowcost  sealing  method. 
Sand  columns  2  ft  long  were  used  to  resemble  field 
conditions  and  to  provide  an  adequate  sand  depth 
to  determine  the  extent  of  clay  colloid  penetration 
in  4  standard  sizes  of  sand.  Open  manometers  were 
installed  in  the  cylinder  walls  to  permit  reading  of 
head  losses  during  the  sealing  process.  The  head 
above  the  sand  surface  was  3.5  ft.  Permeability  of 
sand  was  tested  prior  to  sealing.  Coarser  sands 
showed  a  continuous  drop  in  seepage  rates  prior  to 
sealing  but  the  seepage  rate  of  the  fine  sand 
remained  steady  except  for  a  slight  dip  midway.  A 
high-swelling  Wyoming  bentonite  was  used  to  seal 
the  sands.  The  bentonite  concentration  in  the  water 
above  the  very  coarse  sand  was  1.0  percent  and  the 
fine  sand,  0.25.  Most  of  the  seal  developed  during 
the  first  24  percent  hours  of  sedimentation,  espe- 
cially for  the  2  smaller  sands.  At  60  days  of  sedi- 
mentation, all  columns  were  more  than  99.5  per- 
cent sealed.  Drying  will  damage  a  seal  of  high- 
swelling  bentonite  but  the  response  to  repeated 
wetting  and  drying  appears  to  vary  for  different 
sand  sizes.  A  retreatment  of  the  sand  columns  with 
waterborne  bentonite  could  be  effective  in  forming 
a  lasting  seal.  The  cost  of  the  seals  as  applied  to  the 
4  sizes  of  sand  tested  is  given. 
W68-00259 


INFLUENCE  OF  PLANT  RESIDUE  ON  SAND 
FLOW  IN  A  WIND  TUNNEL, 

Canada  Department  of  Agriculture,  Research  Sta- 
tion, Swift  Current,  Saskatchewan. 
Frederick  Bisal. 

Canadian  J  Soil  Sci,  Vol  48.  No  I,  pp  49-52,  Feb 
1968.  4  p.  1  fig,  1  tab. 

Descriptors:  Soil  erosion,  'Wind  erosion,  'Soil  sta- 
bilization.     Wind      velocity,      'Sands,     Stubble 
mulching.  Soil  management.  Flow   control.  Sand 
waves.  Tunnels,  Model  studies. 
Identifiers:  Wind  tunnel. 

Crop  residues,  when  maintained  at  the  soil  surface, 
can  effectively  prevent  soil  erosion  by  wind.  Sand 
was  placed  in  an  open-end  tray  which  fit  the  bed  of 
a  return-flow-type  wind  tunnel  The  rate  of  flow  of 
the  sand  was  determined  at  different  wind  veloci- 
ties with  various  rates  of  standing  wheat  stubble. 
The  general  relationship  between  the  amounts  of 
stubble  at  the  soil  surface  and  sand  flow  rates 
tended  to  be  sigmoidal.  There  was  an  initial  phase 
when  small  amounts  of  stubble  had  very  little  effect 
on  soil  flow.  This  phase  was  followed  by  a  very 
rapid  decrease  in  flow  when  additional  increments 
of  stubble  were  added  to  the  surface.  With  a  wind 
velocity  of  10.28  meters  per  second,  small  amounts 
of  stubble  seemed  to  increase  the  rate  of  sand  flow. 
The  method  described  is  practical  in  establishing 
the  relative  effectiveness  of  various  crop  residues 
or  different  means  of  incorporating  such  residues  in 
the  control  of  wind  erosion. 
W68-00278 


THE  ORD  RIVER  CATCHMENT  REGENERA- 
TION PROJECT. 

Western    Australia    Department    of   Agriculture, 

South  Perth. 

K.  Fitzgerald. 

J  Agr  Western  Australia,  Vol  8,  No  1  I ,  pp  446-452. 

Nov  1 967.  7  p,  1  map,  5  photo. 

Descriptors:  Watersheds  (Basins).  Gully  erosion. 
Sheet  erosion.  Soil  types,  'Percolation,  Calcareous 
soils.  Bank  erosion,  Wind  erosion.  Soil-water-plant 
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relationships.  Grasslands,  Soil  erosion,  Erosion 
control,  Soil  reclamation.  Stream  erosion. 
Weathering,  'Erosion,  Rainfall,  Linestones,  'Graz- 
ing. Streams,  'Gullies,  Rivers. 
Identifiers:  Ord  River,  Australia,  Western  Aus- 
tralia. 

The  Ord  River  erosion  area  is  in  Western  Australia 
and  the  Northern  Territory.  There  are  an  estimated 
1,450  square  miles  of  the  17,800  square  miles  of 
the  catchment  area  that  are  subject  to  varying 
degrees  of  erosion.  The  soil  parent  material  of 
limestone,  mudstone  and  siltstone  have  been 
weathered  into  fine  textured  calcareous  soils  that 
are  prone  to  wind  and  water  erosion.  The  country 
was  originally  a  grassland  and  grass-savannah 
woodland  complex.  The  steeply  walled  creeks,  gul- 
lies and  rivers  are  the  result  of  the  removal  of  sur- 
face plant  cover  by  continuous,  uncontrolled  graz- 
ing under  marginal  rainfall  conditions  (17-18  in) 
on  susceptible  soils.  Poor  water  penetration  due  to 
wind  erosion  is  one  of  the  major  limiting  factors  to 
successful  reestablishment  of  grasses  on  the 
catchment  area. 
W68-00279 


THE  ORD  RIVER  REGENERATION  PROJECT, 

Western    Australia    Department    of   Agriculture, 

Perth. 

K  Fitzgerald. 

J  of  Agr  Western  Australia,  Vol  9,  No  3,  pp  90-95, 

March  1968.  6  p,  9  photo. 

Descriptors:  Watersheds  (Basins),  'Land  reclama- 
tion, 'Erosion  control,  Soil-water-plant  relation- 
ships. Stream  erosion,  Wind  erosion,  Runoff, 
Penetration,  Gully  erosion,  Soil  temperature.  Soil 
erosion,  Silting,  Rainfall-runoff  relationships, 
Windbreaks,  Contour  farming,  'Stocking,  Farm 
management,  Revegetation,  Scour,  Burning, 
Droughts,  Grasslands. 

Identifiers:  Australia,  Vermin,  Ord  River,  Perennial 
grasses,  Fencing,  Precedent-perennial  grass. 

The  removal  of  vegetative  cover  by  consistent  and 
continuous  over-grazing  of  rangeland  by  both  stock 
and  vermin  on  susceptible  soil  types  in  an  area  of 
marginal  rainfall  (17  to  18  inches)  together  with 
fire  and  drought  are  the  basic  causes  of  the  erosion 
in  the  Ord  River  catchment  area.  The  soil  erosion 
tools  used  were  the  control  of  grazing  using  fenc- 
ing, large-scale  pasture  establishment  and  the  con- 
trol of  gullies.  Cultural  operations  were  aimed  at  in- 
creasing water  penetration,  providing  a  seed  bed 
and  reducing  wind  velocity  at  ground  level.  Due  to 
the  bare  nature  of  the  soil,  the  excessive  run-off, 
degree  of  slope  and  intensive  rainfall,  all  cultural 
and  reseeding  operations  were  done  using  contour 
lines.  The  re-establishment  of  native  perennial  spe- 
cies through  grazing  management  since  seed  was 
not  available  in  sufficient  quantities  for  large-scale 
reseeding.  Strict,  long  term  control  of  grazing  was 
essetnial  to  ensure  that  an  adequate  ground  cover 
of  perennial  species  was  maintained  to  minimize  fu- 
ture erosion  of  the  susceptible  area.  With  a  protec- 
tive vegetative  cover  re-established,  run-off  was 
reduced,  water  penetration  increased  and  the 
scouring  effect  of  both  wind  and  water  reduced. 
W68-00288 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


5A.  Identification 
OF  Pollutants 


TRACE       METAL       ACCUMULATION       BY 
ESTUARINE  MOLLUSKS, 

Northeast   Marine    Health   Sciences    Laboratory, 
Public  Health  Service,  US  Department  of  Health, 
Education,  and  Welfare,  Narragansett,  Rl. 
Benjamin  H.  Pnngle,  Dale  E.  Hissong,  and  Edward 


ASCE  Proc,  J  Sanit  Eng  Div,  Vol  94,  No  SA3,  Pap 
5970,  pp  455-475.  Jun  1968.  21  p,  8  tab,  37  ref,  I 
append. 

Descriptors:  'Trace  elements,  'Marine  animals, 
MoIIusks,  'Estuarine  environment,  'Laboratory 
tests,  Intertidal  areas.  Monitoring,  Pollutants,  Tem- 
perature, Chemical  properties.  Aquatic  life,  Public 
health.  Absorption,  Sea  water,  Ecotypes. 
Identifiers:  'Environmental  system,  'Trace  metals, 
Anatomical  uptake,  Pollution,  Cells,  Shellfish,  Bio- 
sphere, Toxicity,  Uptake  rates. 

Described  is  a  series  of  studies  concerning  distribu- 
tion and  concentration  of  trace  metals  in  marine 
animals.  A  number  of  mollusk  species  are  in- 
vestigated. Wide  variety  is  exhibited  in  species 
ability  to  take  up  and  concentrate  zinc,  lead, 
nickel,  cobalt,  iron,  manganese,  copper,  cadmium, 
and  chromium  within  their  natural  estuarine  en- 
vironment. Uptake  rates  in  a  controlled,  simulated- 
environment  system  using  various  concentrations 
of  lead,  zinc,  copper,  and  cadmium  indicate  that  all 
species  studied  varied  in  their  selectivity  for  taking 
up  a  particular  metal.  Rate  of  uptake  and  tissue 
level  attained  vary  with  time  and  metal  concentra- 
tion used.  Various  concentrations  of  lead  show  that 
of  the  different  anatomical  areas,  the  muscle,  man- 
tle edge,  mantle,  gill,  gonad,  and  digestive  gland  ac- 
cumulated increasing  tissue  levels  in  the  order 
given.  Depletion  is  a  relatively  slow  process;  it  va- 
ries from  species  to  species  as  to  rate  and  final  tis- 
sue concentration. 
W68-00014 


WATER  MOVEMENT  IN  AN  UNSATURATED 
SANITARY  LANDFILL, 

Drexel  Inst,  of  Technology,  Philadelphia,  Cornell 

Univ.,  Ithaca,  NY. 

Irwin  Remson,  A.  Alexander  Fungaroli,  and 

Alonzo  W.  Lawrence. 

ASCE  Proc,  Jour  Sanit  and  Eng,  Vol  94,  No  SA2, 

Paper  5904,  pp  307-317,  Apr  1968.  1  I  p,  I  fig,  4 

tab.  Href. 

Descriptors:  'Water  pollution,  'Groundwater 
recharge,  Groundwater,  'Seepage,  'Soil  moisture, 
Evapotranspiration,  'Landfills,  Drainage,  Sanitary 
engineering,  'Leaching,  Water  pollution  sources, 
Solid  wastes,  Wastes,  Garbage  dumps,  Waste 
dumps,  Waste  storage,  Soil  properties,  Moisture 
content,  Pollutants,  Soil  water  movement. 
Identifiers:  'Unsaturated  flow,  'Moisture  routing, 
Landfill  management,  Leachate,  Infiltration 
capacity,  Groundwater  contamination. 

Contamination  of  groundwater  from  leaching  of 
sanitary  landfills  will  become  more  common  as  use 
of  this  waste-disposal  method  spreads.  An  un- 
derstanding of  the  moisture  regimen  of  the  landfill 
is  basic  to  a  knowledge  of  the  character  and  quanti- 
ty of  the  water-borne  contaminants  it  generates. 
Moisture-routing  methods  are  extended  to  provide 
an  approximate  method  for  predicting  vertical 
movement  of  moisture  through  a  hypothetical  land- 
fill. The  method  is  based  on  climatological 
techniques  of  soil-moisture  routing  and  incor- 
porates the  hydraulic  characteristics  of  the  unsatu- 
rated permeable  materials  making  up  the  fill  and 
overlying  soil  cover.  Using  the  method,  predictions 
were  made  of  the  effect  of  emplacement  season 
and  initial  conditions  on  the  movement  of 
moisture.  Results  show  that  the  time  that  elapses 
before  the  first  leachate  appears  depends  on  the 
season  of  emplacement  and  the  initial  moisture 
content.  Various  objectives  in  landfill-management 
may  be  obtained  by  varying  the  time  of  emplace- 
ment, initial  moisture  content,  soil  cover,  and  other 
factors.  Tables  show  moisture  routing  through  the 
soil  and  compacted  refuse  and  computation  of 
monthly  groundwater  recharge. 
W68-00058 


CHLOROPHYLLS  IN  MARINE  PHYTOPLANK- 
TON:  CORRELATION  WITH  CARBON  UP- 
TAKE, 

Washington  Univ.,  Seattle. 
G.  O.  Anderson,  and  K.  Banse. 


Deep  Sea  Res,  Vol  12,  pp  531-533,  1965.  3  p. 

Descriptors:  'Adsorption,  Phytoplankton, 
'Chlorphyll,  Epilimnion,  Hypolmnion,  'Carbon 
radioisotopes,  'Marine  plants. 

Correlation  coefficients  between  Carbon  1 4  uptake 
and  light  absorbance  at  665  mu  of  pigment  extracts 
of  natural  marine  phytoplankton  populations  were 
as  high  as  between  Carbon  14  uptake  and 
chlorophyll  alpha  content  from  trichromatic  deter- 
mination, and  higher  than  between  Carbon  14  up- 
take and  total  chlorophyll  content.  In  marine 
productivity  studies,  the  determination  of 
chlorophyll  alpha  among  the  plant  pigments  often 
may  be  adequate.  Subsurface  measurements  were 
not  used  in  this  study  because  a  report  now  in 
preparation  shows  that  shade-adapted  populations 
occur  beneath  the  mixed  layer  and  that  they  have 
different  Carbon  14  uptake/chlorophyll  ratios  than 
the  populations  of  surface  waters. 
W68-0O252 

5B.  Sources  of  Pollution 


GEOHYDROLOGY      AND      GROUND-WATER 
POTENTIAL  OF  LAKE  COUNTY,  INDIANA, 

US  Geological  Survey,  Indiana  Div.  of  Water,  Indi- 
anapolis 

J.  S.  Rosenshein,  and  J.  D.  Hunn. 
Indiana  Div  of  Water  Bull  3  1 ,  36p,  1 968.  12  fig,  6 
plate,  3  tab,  22  ref. 

Descriptors:  'Aquifers,  'Groundwater,  Indiana, 
'Glacial  drift.  Water  quality.  Dolomite,  'Ground- 
water recharge,  'Safe  yield,  Water  yield,  Seepage, 
Groundwater  movement,  'Discharge  (Water), 
Bicarbonates,  Sands,  Hardness  (Water), 
Evapotranspiration,  Specific  capacity,  Transmis- 
sivity,  Water  utilization,  Confined  water,  Hydrolog- 
ic  properties,  Hydrogeology. 
Identifiers:  'Pumpage,  Groundwater  discharge, 
Hydrologic  system,  Sand  aquifers,  Bedrock 
aquifers.  Sulfates,  Yields  of  wells,  Potential  Yield. 

The  groundwater  system  consists  of  3  aquifers, 
Silurian  dolomite,  and  2  sand  units  (  1  and  3)  in  the 
glacial  drift.  Present  pumpage  is  about  7.5  mgd  - 
1.4  from  the  Silurian  aquifer,  4  mgd  from  unit  3, 
and  1.9  mgd  from  unit  I.  Potential  yield  is  esti- 
mated to  be  200  mgd-24  mdg  from  Silurian 
aquifer,  160  mgd  from  unit  3,  40  mgd  from  unit  I. 
Discharge  from  the  Silurian  aquifer  is  by  upward 
leakage  locally  and  by  leakage  to  underlying  rocks. 
Discharge  from  the  sand  aquifers  is  by  evapotrans- 
piration and  by  seepage  to  streams,  drainage 
ditches,  and  Lake  Michigan  (unit  1).  Estimated 
evapotranspiration  in  I960  was  9,248  million  gal 
from  unit  3  and  7,400  million  gal  from  unit  1. 
Recharge  is  from  precipitation  and  moves  through 
confining  layers  to  the  2  lower  aquifers  (unit  3  and 
the  Silurian  aquifer).  Urban  and  industrial  develop- 
ment may  have  reduced  recharge  to  unit  I  by  about 
1/2.  Water  from  all  the  aquifers  is  hard  and  locally 
may  contain  excessive  amounts  of  dissolved  solids, 
sulfate,  or  iron.  Tables  give  data  on  water  quality 
and  hydrologic  characteristics  of  aquifers.  Maps  at 
scales  of  1/4  and  1/2  in. /mi  show  geology, 
piezometric  surface,  aquifer  transmissibilities, 
specific  capacities  and  yield  of  wells,  water  quality, 
and  depth  to  aquifers. 
W68-00052 


RIGHT     OF     A     DOWNSTREAM     RIPARIAN 
OWNER  TO  ENJOIN  UPSTREAM  POLLUTION, 

Albany  Law  School. 

Sholom  B.  Koplovitz. 

Albany  L  Rev,  Vol  27,  No  1,  pp  64-72,  Jan  1963.  9 

p,  52  ref. 

Descriptors:  'New  York,  'Riparian  rights,  'Im- 
paired water  quality,  'Pollution  abatement,  Judi- 
cial decisions.  Water  pollution,  Water  pollution 
control,  State  governments,  Legislation,  Riparian 
land. 
Identifiers:  'Injunction,  Damage. 
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This  comment  examines  the  law  of  riparian  pollu- 
tion in  New  York,  and  determines  under  what  cir- 
cumstances a  downstream  riparian  owner  is  enti- 
tled to  enjoin  upstream  pollution.  Early  cases  held 
that  a  lower  riparian  owner  damaged  by  upper 
riparian  pollution  could  obtain  damages  and  an  in- 
junction where  substantial  damage  was  shown.  The 
New  York  courts  then  turned  to  a  test  which 
balanced  the  extent  of  plaintiffs'  injuries  against  the 
inconvenience  and  expense  of  defendant  in  abating 
the  pollution.  The  New  York  Court  of  Appeal,  in 
WhalenV  Union  Bag  and  Paper  Co,  208  NY  I,  101 
NE  805  ( 1 9 1  3 )  abandoned  this  test  and  laid  down 
the  rule  that  even  though  plaintiffs  damage  was 
nominal  compared  with  defendant's  expense  of 
abating  the  condition  there  would  be  no  balancing 
of  the  equities  to  determine  the  propriety  of  grant- 
ing an  injunction.  The  New  York  Water  Pollution 
Control  Law  of  1961  provides  penal  and  injunctive 
remedies  enforceable  by  the  state,  in  addition  to 
existing  common-law  remedies.  In  New  York  in- 
junction will  lie  even  if  plaintiff's  damage  is 
nominal  compared  with  defendant's  expense  of 
abating  the  condition. 
W68-00220 

5C.  Effects  of  Pollution 


INTERTIDAL  COMMUNITIES  AS  MONITORS 
OF  POLLUTION, 

Washington  Univ.  Dept.  of  Civil  Engineering. 
R.  T.  Oglesby,  and  David  Jarmison. 
ASCE  Proc,  J  Sanit  Eng  Div,  Vol  94,  No  SA3,  Pap 
6008,  pp  541-550,  Jun  1968.  5  fig,  14  ref.  1  ap- 
pend. 

Descriptors:  'Pollutants,  *Estuaries.  "Tidal  waters. 
Ecosystems,  Estuarine  environment.  Marine  algae. 
Salinity,  Temperature,  Monitoring,  Aerial  photog- 
raphy, Infrared  radiation,  Dye  releases.  Beaches, 
Sands,  Biota,  Waste  water  (Pollution),  Currents 
(Water). 

Identifiers:  *lntertidal  communities,  *Waste 
discharges.  Flora,  Fauna,  *  Biological  communities, 
lntertidal  algae,  Puget  Sound.  Flourescein  dye. 

Ecological  surveys  of  intertidal  zones  are  proposed 
to  be  the  most  economical  way  to  assess  the  biolog- 
ic impact  of  many  wastes  discharged  into  estuaries 
and  coastal  marine  environments.  Species  diversity 
and  community  structure  are  the  measures 
selected;  these  are  determined  through  a  carefully 
designed  and  statistically  valid  program  of 
sampling.  Aerial  photography  is  used  in  developing 
the  sampling  program  with  infrared  Ektachrome 
film  providing  data  on  distribution  and,  to  some  ex- 
tent, the  nature  of  intertidal  flora.  Dye  tracers  in 
the  effluent  are  imaged,  on  time-sequence,  color 
aerial-photographs,  and  provide  information  on 
patterns  of  waste  dispersal.  The  methodology 
proposed  is  applicable  only  where  either  spatial  or 
temporal  controls  can  be  established. 
W68-000I0 


THE  BOTTOM  FAUNISTICAL  LAKE  TYPE 
SYSTEM  AND  ITS  APPLICATION  TO  THE 
SOUTHERN  HEMISPHERE, 

L.  Brundin. 

Verh  int  Verein  theor  ungew  Limnol,  Vol  13,  pp 

288-297,  Jul  1968.  lOp. 

Descriptors:  Lakes,  Profundal  zone,  Glaciation, 
♦Aquatic  populations,  *01igotrophy,  Eutrophica- 
tion.  Colloids,  Nutrients,  'Phosphorus,  'Diatoms, 
'Nutrient  requirements.  Mineralogy,  Antarctic, 
Glacial  drift,  Classification  bibliography. 
Identifiers:  'Glacial  lakes,  Mesotrophy,  Tanytar- 
sus,  Strictochironomus,  Heterotrissocladius,  Plu- 
mosus,  Bathothilus,  Orthocladius,  Sergentia. 

The  author  reviewed  the  lake  system  proposed  by 
Naumann  and  Thienemann  in  1920  as  based  on 
bottom  fauna  of  which  they  identified  2  types,  the 
Tanytarsus  and  the  Chironomus.  The  more  detailed 
system  of  Lenz  (1925  and  1936)  in  which  was 
recognized  the  oligotrophic  type  ( Orthocladius  and 
Tanytarsus     lakes);     mesotrophic     type     (Stric- 


tochironomus and  Sergentia  lakes);  and  eutrophic 
type  ( Bathothilus  and  Plumosus  lakes)  is  described. 
Chironomus  anthracinus  larvae  seem  to  dominate 
the  profundal  zone  of  moderately  eutrophic  lakes 
and  C.  plumosus  dominate  the  strongly  eutrophic 
lakes.  In  studying  the  bottom  faunas  of  lakes  where 
one  or  more  glaciers  form  part  of  the  shore,  the 
author  found  a  high  incidence  of  Heterotris- 
socladius subpilosus.  There  were  2000-4000  in- 
dividuals m,  about  10  times  the  population  of  a  nor- 
mal lake.  The  number  of  organisms  seem  to  be  re- 
lated to  the  abundant  nutrients  contributed  by  the 
glaciers,  particularly  to  the  phosphorus  in  mineral 
colloids.  Phosphorus  supplied  by  earlier  glaciers 
may  have  been  important  in  limnic  environments  in 
Antarctic  waters  and  in  those  associated  with 
Pleistocene  glaciers.  The  author  cities  Fratja 
( 1951 ),  who  showed  a  diatom  maximum  during  the 
Ice  Age.  Glacial  erosion  may  thus  supply  certain 
nutrients  to  the  lakes. 
W68-00085 


STREAM  POLLUTION-RECOVERY  OF 
DAMAGES. 

Iowa  Univ.  College  of  Law,  Iowa  City. 

Iowa  L  Rev,  Vol  50,  No  I,  pp  141-157,  Fall  1964. 
1 7  p,  1 1 1  ref. 

Descriptors:  Beneficial  use,  Competing  uses. 
Reasonable  use,  'Civil  law.  Appropriation,  Ease- 
ments, Eminent  domain.  Public  rights.  Legal 
aspects.  Natural  flow  doctrine.  Prescriptive  rights. 
•Riparian  rights,  Riparian  land.  Third  party  effects, 
•Water  law,  Water  rights.  Legal  aspects,  'Water 
pollution.  Water  pollution  control,  •Remedies. 

A  survey  of  the  tort  remedies  available  to  a  riparian 
owner  for  damages  resulting  from  stream  pollution 
is  presented.  Tort  recovery  is  based  upon  nuisance. 
Liability  for  niusance  may  arise  from  negligent,  in- 
tentional or  abnormally  dangerous  conduct.  When 
the  interests  of  the  public  as  a  whole  are  damaged, 
there  is  a  public  niusance,  but  a  private  party  can 
bring  the  action  if  special  damage  is  shown.  Inde- 
pendent tortfeasors  can  only  be  held  liable  to  the 
extent  that  their  activity  has  contributed  to  injure 
the  plaintiff.  Some  states  provide  for  joint  liability 
even  in  the  absence  of  a  concert  of  action.  Defen- 
ses include  the  statute  of  limitations,  prescription,  a 
justification  on  the  basis  of  serving  a  public  pur- 
pose, and  agreement  It  is  concluded  that  common- 
law  tort  liability  has  been  an  ineffective  measure 
for  controlling  pollution.  On  the  other  had,  tort  lia- 
bility for  injuries  may  act  as  a  deterrent  and  can 
serve  to  compensate  an  injured  party.  Tort  liability 
is  considered  compatible  with  statutory  controls 
W68-00119 

LAKE  EUTROPHICATION  PROBLEM  AND 
PROGRESS, 

South  Dakota  State  Univ.,  Brookings. 

AC.  Fox. 

Min  152nd  Mtg,  Mo  Bas  lnter-agency  Comm,  Ap- 


pendF,  pp  F-l/F-6,  Mar  1968.  4  ref. 

Descriptors:  'Eutrophication,  Sequence,  Lakes, 
Chemicals,  Fishing,  Sport  fishing,  Recreation,  Silt, 
Nutrients,  Aquatic  populations.  Oligotrophy,  'Fish 
populations.  Plant  Populations,  Rough  fish, 
Nitrogen,  Phosphorus,  Diatoms,  'Algae, 
Chlorophyta,  Cyanophyta,  Land  management. 
Water  pollution  sources.  Dredging,  'Pollution 
abatement,  Dikes,  Soil  conservation. 
Identifiers:  Desmins,  Flagellates. 

The  substantial  inflow  of  silt  and  nutrients  causes  a 
lake  to  age  rapidly  and  to  move  from  oligotrophy  to 
eutrophy  and  so  affect  the  game-fish  population. 
The  addition  of  nitrogen  and  phosphorus  causes 
lakes  to  change  from  one  only  sparsely  populated, 
mostly  by  desmins.  to  one  in  which  diatoms  replace 
the  desmins,  these  in  turn  replaced  by  flagellates 
and  green  algae,  and  finally  by  blue-green  algae, 
alarmingly  in  tremendous  'blooms'.  The  zoological 
sequence  is  from  the  generally  oligotrophi  trout 
lakes,  to  the  lakes  populated  by  bass,  pike,  perch. 


and  panfish,  to  the  eutrophic  population  of  rough 
fish.  Most  of  the  causative  nutrients  are  the  result 
of  agricultural  pollution  resulting  from  poor  land 
practices  and  livestock  feedlot  operations.  Once 
there  is  eutrophy,  remedies  are  expensive,  such  as 
efforts  to  dilute  the  lake  by  dredging  or  diking.  The 
control  of  inflow  of  harmful  nutrients  and  silt  can 
be  done  inexpensively,  as  by  initiating  soil  conser- 
vation practices  and  by  treating  domestic  and  in- 
dustrial sewage.  Control  by  harvesting  algae  is  not 
within  reach  as  yet  but  fish  can  be  harvested  and 
marketed  economically  to  reduce  the  total  amount 
of  nutrients  in  the  water.  Control  best  starts  with 
lakes  in  early  eutrophy. 
W68-00172 


LEGAL  IMPLICATIONS  OF  BOUNDARY 
WATER  POLLUTION, 

New  York  State  Univ.  School  of  Law,  Buffalo. 
J.  P.  Enichesen-Brown. 

Buffalo  L  Rev,  Vol  17,  No  1,  pp  65-69,  Fall  1967.5 
p,  13  ref. 

Descriptors:  Public  health,  'Water  pollution, 
Water  pollution  control,  'Treaties,  Boundary 
disputes,  *  International  commissions.  Federal 
government,  'International  Joint  Commission,  In- 
ternational law. 

The  problem  of  boundary  water  pollution  between 
the  United  States  and  Canada  was  just  confronted 
in  1909  by  the  Boundary  Water  Treaty,  which 
created  the  International  Joint  Commission  with 
representatives  from  both  countries.  The  Treaty 
provides  that  boundary  waters  shall  not  be  polluted 
to  the  detriment  of  the  other  side.  However,  the  IJC 
has  used  this  provision  as  a  basis  for  research  rather 
than  claim  settlement.  IJC  effectiveness  has  been 
enhanced  by  cooperation  with  local  officials.  To  il- 
lustrate the  modus  operandi  of  the  IJC.  the  author 
poses  a  hypothetical  claim  of  injury  by  a  US  citizen 
as  a  result  of  Canadian  pollution.  The  US  would 
present  the  Canadian  government  with  a  claim  in 
its  own  name.  Canadian  officials  might  forward  the 
claim  to  the  IJC.  An  investigation  would  follow 
resulting  in  recommendations.  While  the  recom- 
mendation is  not  binding  on  the  Canadian  govern- 
ment, it  might  be  influential  in  their  decision.  The 
author  also  believes  air  pollution  could  be  incor- 
porated into  the  water  pollution  provisions.  It  has 
also  been  the  duty  of  the  IJC  to  consider  the  mean- 
ing of  the  word  injury  The  author  also  notes  the  ac- 
cess of  citizens  of  both  countries  to  each  other's 
courts  in  disputes  over  temporary  and  demonstra- 
ble discharges  of  pollutants. 
W68-002I5 


SOME  NATURAL  ASPECTS  OF  EUTROPHICA- 
TION, 

US  Geological  Survey.  Fort  Wayne,  Indiana. 

R.  G.  Lipscomb 

Min    152nd    Mtg.   Mo    Bas   lnter-agency   Comm, 

Bismarck,  N  Dak,  Append  H,  pp  H-l/H-5.  Mar 

1968.  1  ref,  gloss. 

Descriptors.  *  Eutrophication,  Aging,  Wastes, 
Waste  disposal,  'Nutrients,  Growth  rates,  Lakes. 
Oligotrophy,  Dissolved  oxygen.  Carbon 
radioisotopes,  'Classification,  Limnology.  En- 
vironmental effects.  Chemical  properties.  Iced 
lakes,  Photosynthesis,  'Thermal  stratification. 
Seasonal.  Annual  overturn.  Respiration,  Decom- 
posing organic  matter,  Epilimnion. 
Identifiers:  Metalimnion 

The  process  of  lake  aging  has  been  altered  by 
discharging  wastes  to  them,  thus  accelerating 
eutrophication  alarmingly  in  some  lakes.  Aging,  a 
natural  response  to  ecological  succession  as  deter- 
mined by  the  environment  of  the  lake,  ranges  from 
oligotrophy  and  low  productivity  to  eutrophy  and 
high  productivity.  There  is  no  single  index  to  the 
definition  of  the  stage  in  eutrophication.  attempts 
to  find  indices  include  the  use  of  the  dissolved  ox- 
ygen curve  and  the  Carbon- 1 4  method.  Now  efforts 
are  being  made  to  use  'indicator  species  '  Limnolo- 
gists  have  learned  that  nutrients  such  as  carbon 
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dioxide,  becarbonate.  iron,  molybdenum,  calcium. 
magnesium,  silicon,  and  sodium  are  important  fac- 
tors in  eutrophication  in  addition  to.  and  locally 
more  important  than,  the  phosphorus-nitrogen 
content  of  the  water.  Different  parts  of  a  lake  may 
go  through  various  eutrophication  stages  within  a 
year.  Thermal  stratification  is  related  to  seasons, 
witness  the  effect  of  a  winter  ice  cover,  and  the 
'overturning'  of  lake  waters.  Photosynthesis  and 
respiration  greatly  affect  amounts  of  dissolved  ox- 
ygen and  carbon  dioxide  in  the  epilimnion.  respira- 
tion and  decomposition  are  major  mechanisms  in 
the  metalimnion;  and  decomposition  is  the  impor- 
tant factor  in  eutrophication  in  the  hypolimnion. 
W68-00246 


EUTROPHICATION  OF  THE  ST.  LAWRENCE 
GREAT  LAKES, 

US  Bureau  of  Commercial  Fisheries,  Ann  Arbor, 

Mich 

Alfred  M.  Beeton. 

Limnol  Oceanogr.  Vol  10.  pp  240-254,  Jul  1968. 

'5  p 

Descriptors:  'Great  Lakes,  *Fish  populations, 
•Eutrophication,  'Chemical  properties.  Nutrients, 
Lakes,  Dissolved  solids.  Oligotrophy,  Summer, 
Classification,  Lake  Huron.  Lake  Michigan,  Lake 
Superior,  Lake  Ontario,  Lake  Erie,  Dissolved  ox- 
ygen, Hypolimnion,  Plankton. 
Identifiers:  'Accelerated  eutrophication,  Man's  ef- 
fects. Mesotrophy. 

Lakes  Huron,  Michigan,  and  Superior  are  classified 
as  oligotrophy  lakes  on  the  basis  of  their  biologi- 
cal, chemical,  and  physical  characteristics.  Lake 
Michigan  trends  toward  mesotrophy  as  shown  by 
the  high  content  of  dissolved  solids  in  its  waters. 
Lake  Ontario  is  mesotrophic  in  that  it  retains  the 
biota  of  an  oligotrophic  lake  because  of  its  large 
deep-water  area  but  has  the  nutrient  richness  of  a 
eutroic  lake.  Lake  Erie,  the  most  productive  of  the 
lakes  and  the  shallowest,  is  eutrophic.  Several 
changes  commonly  associated  with  eutrophication 
in  small  lakes  have  been  observed  in  the  Great 
Lakes,  changes  that  apparently  reflect  accelerated 
eutrophication  in  the  Great  Lakes  because  of  man's 
activity.  Chemical  data  compiled  from  numerous 
sources,  dating  back  to  1854.  indicate  a  progressive 
increase  in  the  concentrations  of  major  ions  and 
total  dissolved  solids,  particularly  chlorides  and 
sulfates,  in  all  of  the  lakes  except  Lake  Superior. 
The  plankton  has  changed  somewhat  in  Lake 
Michigan,  and  the  plankton,  benthos,  and  fish 
populations  of  Lake  Erie  now  differ  greatly  from 
those  of  the  past.  Recently  an  extensive  area  of 
hypolimnetic  water  of  Lake  Erie  has  developed  low 
dissolved-oxygen  concentrations  in  late  summer 
W68-00247 


PROPORTIONALITY  IN  WATER  POLLUTION, 

G.  Akerlindh 

Acta  Limnol,  No  2,  34  p,  1949. 

Descriptors.  'Eutrophication,  Streams,  Lakes,  Self 
purification,  Water  pollution,  'Environmental 
sanitation,  'Oxygen  requirements.  Sewage  ef- 
fluents, 'Water  pollution  effects.  Water  pollution 
control.  Oxygen  sag,  Human  population,  'Water 
purification,  Human  diseases.  Future  planning 
(Projected),  'Estimating equations. 
Identifiers:  Streeter  and  Phelps  formula  1929. 
'Lake  pollution.  'Stream  pollution. 

The  author  examined  the  pollutional  loads  of 
streams  and  lakes  and  concluded  that  the  reactions 
of  the  recipient  water  body  could  be  predicted  with 
knowledge  of  the  amount  of  the  incoming  load  of 
pollutants.  Estimates  in  some  cases,  but  not  in  all, 
can  be  based  upon  the  Streeter  and  Phelps  relation- 
ship ( 1929.  modified):  L  sub  p  =  L  sub  h  X  D  sub 
p/D  sub  h,  in  which  L  sub  p  =  the  oxygen  demand 
(the  self-purification  capacity),  L  sub  h  %  initial 
pollution,  D  sub  p  =  permissible  oxygen  deficiency, 
and  D  sub  h  =  he  oxygen  deficiency  per  initial  pol- 
lution. Direct  determination  of  the  amount  of  the 
initial  permissible  oxygen  demand  cannot  be  made 


when  the  load  of  pollutants  is  altered.  The  same 
proportionality  prevails  in  lakes  in  that  the  oxygen 
deficiency  is  determined  by  the  amount  of  pollu- 
tants added  in  a  unit  of  time  One  type  of  pollution 
is  a  direct  menace  to  health,  and  the  other  results  in 
various  kinds  of  nuisances.  The  burden  imposed  by 
increases  in  human  populations  may  require  in- 
creasingly accurate  predictions  as  to  the  'safe'  pol- 
lutant loads  that  can  be  carried  in  lakes  and 
streams.  Attention  must  be  given  to  the  undesirable 
effects  of  nutrients,  and  to  the  concept  of  total  sup- 
pression of  water  pollutants. 
W68-00249 


PALEOLIMNOLOGY, 

Wisconsin  Univ..  Madison;  US  Geological  Survey. 

W.H.Bradley. 

Limnology  in  North  America,  D.  G    Frey  (editor), 

pp  621-652.  32  p. 

Descriptors:  'Geologic  history.  Aquatic  life,  'Sedi- 
ments, Hydrogeology,  'Eutrophication,  Lakes, 
Mineralogy,  Classification,  Water  chemistry, 
'Great  Salt  Lake.  Saline  lakes.  Geologic  forma- 
tions, Paleolimnology,  Oligotrophy,  Lake  basins. 
Lake  stages.  Clays,  Logging  (Recording),  Ecology, 
Aquatic  animals.  Carbonates,  Reviews. 
Identifiers:  Lake  Bonneville,  Utah,  'Green  River 
Formation,  Searles  Lake,  Calif,  Flagstaff  Lake, 
Ariz,  Sake  San  Augustin.  N  Mex. 

Valuable  historical  data  on  eutrophication  and 
oligotrophication  can  be  gained  through  the  study 
of  lake  sediments  The  changes  in  Utah's  Lake 
Bonneville,  once  a  freshwater  lake  with  a  surface 
area  of  19,750  sq  mi  and  a  depth  of  1,050  ft,  are 
described.  Studies  of  Lake  Lahontan,  Great  Salt 
Lake,  The  Green  River  Formation  (largely 
deposited  on  the  floor  of  a  lake  that  in  the  geologic 
past  covered  much  of  southwestern  Wyo, 
northwestern  Colo,  and  southeastern  Utah).  Flag- 
staff Lake,  and  the  detailed  analyses  of  Searles 
Lake.  Calif,  and  Lake  San  Augustin,  N  Mex,  are 
among  those  cited  by  the  author.  He  reviews  the 
work  of  Eardley  et  al  (1957)  and  Eardley  and 
Gvosdetsky  ( 1960)  on  Lake  Bonneville  sediments: 
Examination  of  a  long  core  revealed  no  single  fea- 
ture plainly  diagnostic  of  deposition  in  fresh  or  salt 
water  or  in  deep  or  shallow  water;  rather  their  con- 
clusions as  to  the  Pleistocene  history  of  this  ancient 
lake  were  based  upon  appraisals  of  several  factors 
used  in  combination,  such  as:  the  content  of  clay 
minerals;  carbonate  content;  and  the  occurrences 
of  oolites,  brine  shrimp,  fecal  pellets,  and  mollusk 
and  ostracod  shells.  The  basic  ecological  in- 
terpretations were  made  by  experts  in  the  several 
specialties. 
W68-00250 


THE  ROLE  OF  AGRICULTURE  IN  THE 
EUTROPHICATION  OF  NATURAL  WATERS 
(SWEDISH), 

Institutionen  for  Landbrukets  Hydroteknik,  Upp- 
sala, Sweden. 
NILS  Brink. 

Nord  JordbrForsk,  Vol47,pp  197-207,  1965.  I  I  p. 
Norwegian  Colloq  on  Prob  of  Eutrophication,  Blin- 
dern  9-10,  Dec  1964. 

Descriptors:  'Eutrophication,  Sampling,  Sweden, 
•Watersheds  (Basins),  Phosphorus.  'Sediment 
transport.  Nitrogen,  Human  population.  Seasonal, 
•Agricultural  watersheds.  On-site  data  collections. 
Fluctuation,  Environmental  effects.  Statistics, 
•Water  quality. 

The  nutrients  were  monitored  al  a  series  of  sam- 
pling stations  established  in  a  drainage  basin  in 
Sweden.  The  transport  of  phosphorus  was  highest 
during  May,  the  same  period  in  which  most  soil 
transport  took  place.  The  annual  fluctuation  in 
nitrogen         was         relatively  small  The 

nitrogen/phosphorus  ratio  Increased  from  24  to  51 
where  there  was  little  effect  of  civilization,  and 
decreased  to  9  to  19  where  the  influence  of  civiliza- 
tion was  strong.  This  indicates  that  the  more  impor- 
tant role  is  played  by  phosphorus,  if  it  is  assumed 


that  the  concentration  of  nitrogen  remains  the 
same  and  that  of  phosphorus  increases.  However, 
the  situation  may  be  reversed:  a  decreased  concen- 
tration of  nitrogen  and  a  relatively  stable  concen- 
tration of  phosphorus  would  give  a  lower  ratio,  too. 
The  data  indicate  that  the  nitrogen/phosphorus 
ratio  was  lowest  in  areas  most  strongly  affected  by 
civilization 
W68-0025I 


INDICES  OF  GREAT  LAKES  EUTROPHICA- 
TION, 

A.M.  Beeton. 

Publ  Great  Lakes  Res  Div,  (in  press).  Vol  14,  1966. 

Descriptors:  'Eutrophication,  Nutrients,  Nitrogen, 
Phosphorus,  Plankton,  Dissolved  oxygen,  Hypolim- 
nion, Great  Lakes,  Lake  Erie,  Statistics,  Growth 
rates.  Algae,  Fresh  water  fish. 

Indices  of  eutrophication  were  cited:  ( 1 )  increases 
in  nitrogen  and  phosphorus;  (2)  changes  in  species 
composition  and  an  increase  in  the  abundance  of 
plankton,  (3)  decreases  in  the  dissolved  oxygen 
content  of  bottom  waters,  (4)  changes  in  the  fish 
population;  (5)  the  replacement  of  Bosmina 
coregoni  by  B.  longirostris,  and  (6)  extensive 
growths  of  Cladophora.  Other  changes  such  as  in- 
creases in  TDS  and  major  ions  are  regarded  as 
representative  of  environmental  changes  and  not 
necessarily  indices  of  eutrophication.  There  are 
few  offshore  data  on  nutrients  (nitrogen  and 
phosphorus)  from  the  Great  Lakes  other  than  Lake 
Erie,  and  even  these  data  are  questionable. 
Changes  in  the  rates  of  growth  of  fish  should  be 
viewed  with  caution  when  relating  them  to 
eutrophication  inasmuch  as  many  environmental 
variables  may  be  of  influence  as  well  as  an  increase 
in  nutrients. 
W68-00253 


PLANKTOMC  ALGAE  AS  INDICATORS  OF 
LAKE  TYPES,  WITH  SPECIAL  REFERENCE 
TO  THE  DESMIDIACEAE, 

Minnesota  Univ.,  Minneapolis. 

A.J.  Brook. 

Limnol  Oceanogr,  Vol  10, pp  403-41  I,  1965.  9  p. 

Descriptors:  'Eutrophication.  Aquatic  algae, 
•Lakes,  'Classification,  Desmids,  Oligotropmc, 
•Phytoplankton,  British  Isles,  Bioindicators,  'Esti- 
mating equations.  Period  of  growth. 

After  reviewing  the  work  of  Nygard  (  1949)  on  the 
'quotient  system'  of  lake  classification,  the  author 
describes  the  use  of  desmids  as  indicators  of  lake 
types.  Nygard  states  that  quotients  can  only  be 
determined  from  samples  collected  during  the  time 
of  greatest  algal  development,  from  mid-May 
through  Sept.  A  big  problem  appears  to  be  the  cor- 
rect identification  of  all  of  the  plankton  species. 
Nygard's  'compound  quotient'  ( 1949  and  1953)  is: 
Myxophyceae  +  Chlorococcalea  +  Centrales  + 
Euglenineas/Desmidiaceas.  Slight  errors  in  deter- 
mining the  number  of  desmids  will  alter  greatly  the 
dimensionless  numbers  derived  from  the  quotients 
and  thus  will  bias  the  investigator  as  to  the  trophic 
status  of  the  lakes.  Eutrophic  waters  sometimes 
contain  as  many  phytoplankton  species  as  do 
oligotrophic  waters  In  the  author's  opinion,  the 
composition  of  the  phytoplankton  is  not  necessarily 
altered  by  an  increase  in  nutrients;  further,  that  a 
bloom  may  not  form  if  the  increase  in  nutrients  is  a 
very  slow  one.  A  study  of  300  lakes  in  the  British 
Isles  indicates  that  desmids  are  most  common  (59 
percent)  in  oligotrophic  waters,  but  are  not  limited 
to  them;  they  occur,  also  (24  percent)  in  waters 
classed  as  eutrophic  and  having  quotients  of  2.0  or 
more. 
W68-00255 


A  SYNERGISTIC  APPROACH  TO 

PHOSPHORUS  REMOVAL, 

Dorr-Oliver  Inc.  Stanford,  Connecticut 

Robert  J.  Sherwood. 

J  of  Civ  Eng,  Am  Soc  Civ  Eng,  pp  32-35,  May 

1968.  4  p,  3  fig,  I  tab.ofref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Descriptors:  *Eutrophication,  Sewage, 

'Phosphorus,  Phosphates,  'Sewage  treatment, 
Domestic  wastes,  *Algae,  Water  properties. 
Biochemical  oxygen  demand,  'Bacteria,  Activated 
sludge,  Iron  compounds.  Lime,  Oxygen,  Tertiary 
treatment,  Cost  comparisons. 

The  phosphorus  in  sewage  has  been  held  responsi- 
ble for  the  excessive  algal  growths  in  lakes  into 
which  domestic  sewage  is  discharged,  but  the  ex- 
tent to  which  it  must  be  eliminated  is  not  known. 
The  design  factors  in  a  phosphate-removal  plant 
are:  the  ratio  of  soluble  to  total  phosphate;  water 
alkalinity  and  hardness;  BOD  removal  required; 
phosphorus  removal  required;  and  the  ratio  of  solu- 
ble BOD  to  total  BOD.  The  biochemical  removal  of 
phosphorus  from  wastes  by  the  activated  sludge 
method  is  effective  in  certain  ratios  of  influent 
BOD  to  phosphorus.  The  removal  rate  is  high  when 
the  sludge  age  is  0.5-1  day,  but  is  greatly  reduced 
when  the  age  is  15-25  days.  Algae  can  help  in 
sewage  stabilization  in  this  cycle:  algae  produce  ox- 
ygen which  combines  with  organic  matter;  this,  by 
bacterial  action  releases  carbon  dioxide,  ammonia, 
phosphate,  and  water,  which  arc  then  used  by  the 
algae  to  produce  more  oxygen.  Tertiary  treatment 
by  the  addition  of  chemicals  is  effective,  but  its  ex- 
pense increases  greatly  after  the  initial  phosphorus 
removal  by  the  first  applied  doses.  Lime  is  a  less  ex- 
pensive additive  than  alum  or  an  iron  salt  and  is 
also  effective  in  primary  phosphate  coagulation 
W68-00256 

5D.  Waste  Treatment 
Processes 


REMOVAL  OF  ALGAL  NUTRIENTS  FROM 
RAW  WASTEWATER  WITH  LIME, 

Metcalf  and  Eddy,  Boston,  Mass. 

J.  C.  Buzzell,  and  C.  N.  Sawyer. 

Water  Poll  Control  Fed  Jour,  Vol  39,  No  10,  RI6- 

R240ct  1967. 

Descriptors:  'Activated  sludge.  Algae,  Eutrophica- 
tion,  Lime,  'Nitrogen,  Hydrogen  ion  concentra- 
tion, 'Phosphorus,  Sewage  treatment,  'Oxidation 
lagoons. 

Identifiers:  'Nutrients,  Ponds,  Primary  treatment. 
Secondary  treatment.  Stabilization  ponds.  Sewage 
lagoons. 

A  laboratory  evaluation  of  the  application  of  lime 
to  raw  domestic  wastewater  as  a  means  of  enhanc- 
ing the  effectiveness  of  primary  treatment,  specifi- 
cally to  reduce  phosphorus  levels.  Lime  treatment 
effected  an  80-  to  90-percent  removal  of  total 
phosphorus,  with  greater  than  97-percent  removal 
of  soluble,  inorganic  forms.  Lime  treatment 
removed  50  to  70  percent  of  the  BOD,  approxi- 
mately 25  percent  of  the  total  nitrogen,  and 
destroyed  99.9  percent  of  the  coliform  bacteria. 
Lime  dosage  was  controlled  by  pH.  The  volume  of 
sludge  produced  was  approximately  1  percent  of 
the  volume  of  wastewater  treated.  The  lime  treat- 
ment effluents  had  nitrogen:  phosphorus  ratios  of 
25:1  or  greater.  Preliminary  studies  indicated  that 
stabilization  ponds  should  serve  well  in  polishing 
the  lime-treated  wastewater,  removing  75  to  80 
percent  of  the  remaining  phosphorus. 
W68-000I2 


COSTS   DIVE    AS   WEIRTON    RE-USES   MILL 
ROLLCOLLANT. 

Steel,  Vol  162,  No  24,  pp  78.  80,  June  10,  1968.  2 
p,  I  illus. 

Descriptors:  'Water  reuse,  Potable  water,  'Cost 
comparisons.  Water  costs,  'Coolants,  Filtration, 
Steel,  Oxides,  Sludge,  Pollutants,  Temperature, 
Heat  transfer,  Surface  waters.  Consumptive  use. 
West  Virginia,  Quality  control. 
Identifiers:  'Cooling  systems,  'Rolling  mills.  Sur- 
face water  source,  Contaminants,  Vaccuum  clean- 
ing. Recirculating  water. 


Described  is  National  Steel's  Weirton  Steel  Divi- 
sion plant,  West  Virginia.  It  uses  potable  water  to 
cool  mill  rolls  and  is  saving  money  and  water  while 
maintaining  quality  control  standards.  A  recirculat- 
ing system  with  vaccuum  filters  replaces  the  old 
coolant  system  of  water  and  oil  directly  applied  to 
the  rolls.  The  old  system  with  continuous  disposal 
of  fines  and  oxides  and  other  contaminants  is 
replaced  by  8  filters.  Each  pair  of  filters  handles 
3000  gpm,  but  in  emergencies  1  filter  can  handle 
the  flow.  Because  of  constant  flow  of  fresh  uniform 
coolant  can  now  be  delivered,  the  need  for  large 
storage  tanks  is  eliminated.  Formerly,  the  plant 
consumed  30  mgd  of  river  water.  Losses  of  oil  and 
necessary  chemical  water  treatment  cost  $  I  million 
a  yr.  Variations  in  river  water  temperature  caused 
problems  in  quality  control  of  product.  Only 
50,000  gpd  are  used  with  the  new  system  and  fluid 
losses  occur  only  through  evaporation  and  leakage. 
Costs  have  been  cut  to  $1  50  per  hour  per  rolling 
mill  for  each  set  of  4  filters. 
W68-00032 


PROGRESS  REPORT:  10  YEARS  OF  FEDERAL 
POLLUTION  CONTROL  AID, 

McGraw-Hill,  Inc,  New  York,  NY. 

Joseph  A  MacDonald. 

Engineering  News-Record,  Vol  I  17,  No  12,  pp  24- 

27,  Sept  1 966.  4  p.  2  chart. 

Descriptors:  Sewage  treatment.  Pollution  abate- 
ment, 'Water  pollution  control,  'Sewage  treat- 
ment, 'Federal  government.  Water  resources 
development.  Project  benefits,  'Water  Quality 
Act,  'Expenditures,  'Legislation. 
Identifiers:  Water  Pollution  Control  Act. 

The  article  examines  progress  resulting  from 
federal  concern  with  water  pollution,  concentrat- 
ing on  the  area  of  increased  expenditures  for  pollu- 
tion control  on  the  federal  and  state  levels 
Although  the  histor)  of  federal  pollution  laws  dates 
back  to  I  899,  the  Federal  Water  Pollution  Control 
Act,  passed  in  1956,  was  the  first  comprehensive 
water  pollution  control  law.  This  basic  statute  was 
supplemented  by  subsequent  amendments  and  the 
Water  Quality  Act  of  1965.  This  legislation  has 
resulted  in  substantial  progress-federal  grants  in- 
creased spending  for  waste  treatment  facilities  62 
percent  over  that  of  the  years  immediately 
prcceeding  the  federal-aid  program.  However,  a 
backlog  of  waste  treatment  needs  has  climbed  to  a 
presently  estimated  $3  billion  Minor  legislation  af- 
fecting water  pollution,  and  the  results  of  legisla- 
tion on  research  on  sewage  treatment  processes, 
are  examined.  Opinions  of  several  persons 
prominent  in  stream  pollution  abatement  are  given. 
W68-00I37 


THE  USE  OF  ALGAE  IN  REMOVING 
NUTRIENTS  FROM  DOMESTIC  SEWAGE, 

Washington  Univ.,  Seattle. 

R.H.  Bogan. 

Trans  1960  Sem  on  Algae  and  Metro  Wastes.  Robt 

A  Taft  Sanitary   Engg  Center,  Cincinnati.  Ohio, 

TechReptW6l-3,pp  140-147,  1961.  8  p. 

Descriptors:  'Eutrophication.  'Algae.  Nutrients, 
Domestic  wastes,  'Sewage  treatment.  Sewage, 
Biological  treatment.  Solid  wastes.  Microbiology, 
Activated  sludge.  Rates,  Chlorella.  Hydrogen  ion 
concentration.  Plant  tissues,  Scenedesmus,  Lim- 
nology, Water  properties.  Water  temperature.  Al- 
kalinity, 'Photosynthesis,  Light  penetration. 
Phosphorus,  Lagoons. 

Identifiers:  Stigleoclonius,  Insoluble  wastes,  Cul- 
ture media. 

The  soluble  organic  phosphorus  in  sewage  may  be 
converted  by  biological  or  chemical  means  into 
recoverable  insoluble  matter  The  latter  means  has 
received  more  attention  to  date.  The  rate  of 
removal  by  biological  means  is  a  function  of  cell- 
tissue  synthesis  which  varies  markedly  with  the 
type  of  organism.  The  mixed  microbial  cultures 
provided  by  the  activated  sludge  process  appear  to 
be     the     most     rapid     mechanism.     Chlorella, 


Scenedesmus,  and  Stigleoclonius  were  grown  in 
raw  and  treated  sewage  for  the  experiments,  and 
the  author  studied  their  role  in  adjusting  pH.  Tem- 
perature, cell-tissue  concentration,  composition  of 
culture  media,  and  alkalinity  influence  the  rate  of 
photosynthetic  pH  adjustment.  With  adequate 
light,  lj\c  minimum  value  being  100-200  f  c,  rapid 
extraction  of  phosphorus  by  photosynthetic  biolog- 
ical activity  is  possible.  A  high-rate  process  was 
developed  in  the  laboratory  by  which  soluble 
phosphorus  reductions  of  90  percent  or  more  were 
achieved  in  contact  times  of  as  little  as  6- 1  2  hours. 
Transferring  the  pilot-plant  study  to  lagoonal 
waters  3-4  ft  deep  created  lighting  problems-sun- 
light could  not  penetrate  deeply  enough  through 
the  algal  growth  to  cause  an  adequate 
photosynthetic  response. 
W68-00248 


PHOSPHORUS  REMOVAL  BY  HIGH-DENSITY, 
SOLIDS-CONTACT  TERTIARY  TREATMENT, 

FWPCA,  Washington,  DC. 

C.  F.  Garland. 

Workshop  on  Phosphorus  Removal  Technology, 

Fed  Wat  Poll  Control  Adm,  Chicago,  III.  pp  1-9, 

Jun  1968.  I0p.6fig.5ref. 

Descriptors:  'Eutrophication,  Phosphorus. 
'Sewage  treatment.  Lime,  Flocculation,  Solid 
wastes,  Water  costs,  'Pilot  plant.  Hydrogen  ion 
concentration.  Alkalinity,  Biological  treatment. 
Bibliographies.  Benefits,  Chemical  properties.  Cost 
analysis,  Biochemical  oxygen  demand,  'Separation 
techniques. 

The  DENSATOR  unit  was  developed  ( Fuller  Co  of 
Tucson,  Ariz)  to  supplement  physical-chemical 
processes  of  sewage  separation  Strong  dosages  of 
lime,  iron,  alum,  or  combinations  of  them,  are 
known  to  be  effective  in  removing  phosphorus; 
lime  is  the  most  effective  of  these  additives  The 
unit  provides  a  high-density,  solids-contact  treat- 
ment in  3  phases:  (I)  vigorous  mixing  of  waste- 
water, lime,  and  a  controlled  volume  of  recircu- 
lated dense  solids;  (2)  flocculation;  and  (3)  solids 
separation,  these  being  recirculated  to  ( 1  ).  Tests  of 
10  pilot  plants  indicate  that  the  addition  of  lime  is 
increasingly  effective  in  phosphorus  removal  as  pH 
increases,  but  that  the  excessive  pH  of  lime-treated 
effluents  may  require  recarbonation  before 
discharge.  The  unit  permits  split  treatment  and  im- 
proved automatic  controls  for  lime  as  adjusted  to 
the  ratio  of  alkalinity  and  calcium  hardness  of  the 
influent  wastewater.  Filtration  further  reduces 
phosphorus  content  as  well  as  BOD  and  suspended 
solids  This  unit  combined  with  the  biological 
removal  of  soluble  organics  is  effective  The 
operating  cost  of  the  2-stage  unit  is  somewhat 
higher,  but  the  initial  cost  is  lower,  than  the  usual  1  - 
stage  system.  The  high-quality  water  produced  by 
this  unit  now  costs  about  40  cents/ 1 ,000  gal. 
W68-00254 


5E.  Ultimate  Disposal  of  Wastes 


THE  PHANTOM  OF  FEDERAL  LIABILITY  FOR 
POLLUTION  ABATEMENT  IN  CONDEMNA- 
TION ACTIONS, 

Mercer  Univ.,  Macon.  Georgia. 

W  Reeves.  Lewis,  Sr. 

Mercer  L  Rev,  Vol  1 7,  No  2.  pp  364-380,  1 966   1 7 

p,  79  ref 

Descriptors:  "Condemnation,  Eminent  domain. 
Water  pollution.  Legal  aspects,  "Compensation, 
Judicial  decisions.  Project  planning.  Water  alloca- 
tion (Policy),  Riparian  rights.  Treatment  facilities. 
Federal  jurisdiction.  Navigable  waters.  \on- 
navigablc  waters.  Flow,  Natural  flow,  "Pollution 
abatement.  Water  rights,  Federal  government. 

Courts  have  held  that  the  United  States  has  the 
right  to  full  use  and  flow  of  navigable  waters  and 
their  nonnavigable  tributaries  to  the  exclusion  of 
any  other  party,  and  should  not  be  liable  for 
changes  in  their  flow  When  a  riparian  owner  has 
utilized  a  stream  as  a  disposal  for  wastes,  and  sub- 
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scquently  has  the  natural  flow  of  the  stream  abated 
by  a  federal  project,  thus  preventing  the  wastes 
from  being  carried  away,  he  is  forced  to  use  other 
methods  of  disposal.  This  is  not  a  taking  of  his 
sewage  system  and  should  not  result  in  the  constitu- 
tional limitations  upon  payment  of  just  compensa- 
tion (usually  fair  market  value  of  the  land  only) 
being  overlooked.  All  uses  of  any  location,  whether 
on  a  navigable  stream  or  not,  are  not  guaranteed  as 
property  rights.  Dumping  of  untreated  sewage  into 
tributaries  of  navigable  waters  causes  pollution  of 
the  waters,  which  is  an  unlawful  use  of  the  waters, 
and  does  not  constitute  the  basis  of  a  claim  for  the 
taking  of  the  landowner's  alleged  treatment  system. 
W68-00203 

5F.  Water  Treatment  and 
Quality  Alteration 


REPLENISHING       THE       AQUIFER       WITH 
TREATED  SEWAGE  EFFLUENT, 

Ground  Water  Age,  Vol  2,  No  8,  pp  30-35,  Apr 
1968.  6  p.8  illus. 

Descriptors:  *  Artificial  recharge,  "Injection  wells, 
♦Groundwater,  New  York,  *Sewage  effluents,  Ter- 
tiary treatment,  Filters,  Specific  capacity,  Well 
screens.  *Recharge  wells,  *Saline  water  intrusion, 
Well  casings.  Stainless  steel,  Potable  water,  Air  en- 
trapment. Gases,  Water  reuse,  Barriers,  Water 
management  (Applied),  Water  quality  control. 
Identifiers:  Degasifyers,  Eh  of  water,  pH  of  water, 
fiberglass  casings,  Salt  water  barrier,  Air  clogging. 
Water  level  monitoring. 

Treated  sewage  from  a  recently  completed  tertiary- 
treatment  plant  is  being  used  experimentally  at  Bay 
Park,  N.Y.,  to  recharge  aquifers  artifically.  The 
purpose  is  to  see  if  a  barrier  can  be  created  to  re- 
tard the  intrusion  of  salt  water  into  the  heavily 
pumped  aquifers.  After  treatment  the  effluent 
which  meets  potable-water  standards  is  stored  in  a 
50,000  gal  storage  tank  where  the  pH  and  Eh  of  the 
water  is  adjusted  chemically.  Then  it  moves 
through  a  vacuum  degasifier  to  remove  air  and 
other  gases  before  it  is  pumped  into  the  injection 
well.  The  well  is  a  36-in.  hole,  508  ft  deep,  with  a 
15-ft  thick  cement  plug  at  the  bottom.  It  contains 
62  ft  of  16-in.  stainless  steel  screen  attached  to  420 
ft  of  18-in.  fiberglass  casing.  In  the  annular  space 
the  well  has  2  3-in.  tremie  pipes  for  adding  filter- 
pack  material,  a  4-in.  water  injection  pipe  entering 
the  casing  192  ft  below  the  surface,  and  a  5-in.  ob- 
servation well.  At  a  pumping  rate  of  1 ,000  gpm,  the 
specific  capacity  of  the  well  is  35  gpm/ft.  Injection 
tests  are  at  400  gpm  (576,000  gpd).  If  the  project  is 
feasible,  similar  wells  will  be  constructed  along  15 
mi  of  ocean  front  and  ultimately  27  mgd  of  treated 
sewage  will  be  injected. 
W68-00029 


FILTRATION  THROUGH  A  TRIMED1A 
FILTER, 

Camp,  Dresser  and  McKee,  Consulting  Engineers, 

Boston. 

Alan  E.  Rimer. 

ASCE  Proc,  J  Sanit  Eng  Div,  Vol  94,  No.  SA3,  Pap 

60 1 4,  pp  52 1 -540,  June  1968.  20  p,  1  2  fig,  II  rcf,  I 

append. 

Descriptors:  "Filtration,  *Water  purification, 
•Testing,  Filters,  Equipment,  Particle  size,  Sands, 
Comparative  productivity,  Analytical  techniques. 
Design,  Head  loss,  Porosity,  Specific  gravity. 
Hydrolysis,  Flocculation,  Separation  techniques, 
Treatment. 

Identifiers:  "Trimedia  filters,  "Experimental 
results,  "Garnet,  Iron  floe,  Backwashing  charac- 
teristics, Sewage  treatment  applications. 

Historical  review  of  existing  filter  theory  indicates 
the  advantages  of  utilizing  filter  depth  in  a  coarse- 
to-fine  media;  use  of  multilayer  filters  is  en- 
couraged. Garnet  of  equivalent  grain  size  possesses 
qualities  of  efficiency  equal  to  that  of  sand.  Filters 
with  3  layers  composed  of  different  size  gradations 


of  anthracite,  sand,  and  garnet  are  tested  and  com- 
pared with  a  conventional  sand  filter.  The  first  test 
series  was  on  filters  comprised  of  8-in  layers  of 
1.19-mm  anthracite,  0.590-mm  sand,  and  0.420- 
mm  garnet.  A  second  test  series  is  made  on  filters 
of  8-in  layers  of  1.00-mm  anthracite,  0.707-mm 
sand,  and  0.590-mm  garnet.  The  conventional  sand 
filter  with  effective  grain  size  of  0.460-mm  and  a 
uniformity  coefficient  of  1 .44  is  used  for  com- 
parison. Trimedia  filters  permit  a  head  loss  reduc- 
tion of  almost  50%,  with  no  reduction  in  filtrate 
quality.  Trimedia  filters  remain  intact  after  re- 
peated backwashing,  but  require  more  wash  water 
and  higher  wash  rates  to  clean  than  conventional 
filters. 
W68-00031 


THE  ROLE  OF  DIATOMITE  FILTERS  IN 
COLOR  REMOVAL--  DEVELOPMENT  RE- 
PORT, 

Johns-Manville  Research  and  Engineering  Center. 

Manville,  NJ 

G.R.Bell. 

J  New  England  Water  Works  Ass.  Vol  82,  No  I ,  pp 

5-14,  Mar  1968.  lOp,  7  fig. 

Descriptors:  "Turbidity,  "Color,  "Water  treat- 
ment. Engineering,  Water  quality,  "Diatomaceous 
earth,  Water  quality  control,  Technology,  Water 
resources.  Water  purification,  Treatment  facilities, 
"Research  and  development,  New  England,  "Fil- 
ters. 

Identifiers:  "Diatomite  filters,  Water-treatment 
methods,  "Filtering  mediums,  "Color  removal, 
APHA  units,  Turbidity  removal,  Filtered  water. 

The  results  of  a  2-yr  study  of  the  use  of  diatomite 
filters  in  color-removal  experiments  are  reported. 
The  diatomite  filters  were  used  to  prepare  water  for 
color  removal  with  resinous  adsorbents.  The  filters 
prevented  the  fouling  of  the  adsorbents.  Filtration 
alone  reduced  the  color  of  Merrimack  River  by  10 
to  20  APHA  units  and  the  color  of  Babson  Reser- 
voir water  by  25  to  30  units.  It  is  concluded  that  the 
filters  play  a  useful  role  in  color  removal  by  provid- 
ing a  clean,  non-fouling  feed  to  the  resin  adsorbent 
units;  they  also  reduce  the  color  levels  appreciably. 
Included  are  a  schematic  arrangement  of  filtered 
water  system,  and  photomicrographs  of  filter  aids 
and  filter  sand. 
W68-00055 


FLUORIDATION:  THE  COURTS  AND  THE  OP- 
POSITION, 

Wayne  State  University  Law  School,  Detroit. 
Robert  Clark,  and  Michael  M.  Sophy. 
Wayne  L  Rev,  Vol  13,  No  2,  pp  338-375,  1967.  38 
p,  185  ref. 

Descriptors:  "Fluoridation,  Public  health,  Water 
purification,  Human  pathology.  Judicial  decisions, 
Legal  aspects.  Local  governments,  Legislation. 

Although  the  scope  and  quantity  of  scientific 
evidence  and  the  stature  of  the  active  proponents 
are  impressive,  fluoridation  has  not  fared  well  when 
the  choice  is  left  to  the  people  at  the  polls. 
Proponents  of  fluoridation  include  government 
agencies  and  respectable  men  of  science,  while  op- 
ponents range  from  accredited  scientists  to  unin- 
formed laymen.  If  fluoridation  has  not  done  well  at 
the  polls  it  has  done  quite  well  when  challenged  in 
the  courts.  Courts  are  impressed  by  the  quality  and 
quanitity  of  evidence  for  both  sides,  and  because 
conclusions  of  expert  witnesses  go  in  both 
directions,  they  generally  feel  that  acceptance  or 
rejection  of  one  position  is  a  matter  of  policy  for 
legislative  decision,  not  judicial  determination.  The 
principal  arguments  employed  by  opponents  are 
lack  of  municipal  authority,  abuse  of  municipal 
authority,  and  violation  of  religious  freedom.  It  is 
concluded  that  the  referendum  is  a  questionable 
means  of  deciding  the  issue,  and  that  public  ac- 
ceptance of  fluoridation  depends  on  more  and 
better  information,  broad  educational  programs, 
and  decreasing  use  of  the  referendum  as  a  means  of 
decision. 
W68-00123 
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LOW-FLOW  CRITERIA  FOR  STREAM  STAN- 
DARDS, 

US  Armv  Corps  of  Engineers  and  Water  Resources 

Research    Center,    Virginia    Polytechnical    Inst., 

Blacksburg. 

William  C.  Ray,  and  William  R.  Walker. 

ASCE  Proc,  J  Sanit  Eng  Div,  Vol  94,  No  SA3,  Pap 

6005,  pp  507-520,  Jun  1968.  14  p,  4  fig,  4  tab,  10 

ref,  I  append. 

Descriptors:  "Waste  assimilative  capacity,  "Stan- 
dards, "Water  Quality  Act,  Waste  disposal.  Water 
pollution,  Low  flow,  Quality  control,  Streamflow, 
Virginia,  Water  resources,  Flow  characteristics. 
Hydrology,  Frequency  analysis,  River  basins. 
Droughts,  Channels,  Gaging  stations. 
Identifiers:  "Flow  duration,  "Low-flow  criteria. 
Drainage  areas.  Frequency  curves.  Environmental 
factors,  Hydrologic  parameters. 

Virginia's  7-day,  10-yr  low  flow  criterion  for  deter- 
mining the  capacity  of  a  stream  for  waste  assimila- 
tion is  evaluated  in  5  phases.  These  are:  ( 1 )  selec- 
tion of  the  gaging  stations  and  the  period  of  record 
to  be  evaluated;  (2)  obtaining  low-flow  summaries 
and  daily  discharge  data;  (3)  preparation  of 
frequency  curves;  (4)  preparation  of  duration 
curves  by  a  digital  computer  from  the  daily 
discharge  data;  and  (5)  evaluation  of  the  7-day,  10- 
yr  standard  based  on  percent  of  time  that  the 
resulting  design  flow  was  equaled  or  exceeded  dur- 
ing the  period  studied.  Thirty  yr  of  continuous  daily 
discharge  data  were  studied  from  30  gaging  stations 
located  in  6  drainage  basins.  Analysis  shows  that 
the  7-day,  10-yr  standard  is  uniform  when  applied 
to  the  Virginia  areas.  The  standard  provides  a 
design  that  is,  in  all  but  one  case,  equal  to  or 
greater  than  99  percent  of  daily  flows.  Therefore, 
no  advantages  are  apparent  in  changing  from  the 
present  7-day,  10-yr  minimum  streamflow  stan- 
dard. This  standard  fulfills  the  low-flow  criterion  in 
the  quality  criteria  needs  of  the  1965  Federal 
Water  Quality  Act. 
W68-00015 


TRACER  MEASUREMENT  OF  STREAM 
REAERATION,  (PART)  2 -FIELD  STUDIES, 

Georgia  Inst,  of  Technology,  Et  Al 
E.  C.  Tsivoglou,  J.  B.  Cohen,  and  S.  D.  Shearer. 
J  Water  Pollut  Contr  Board,  Vol  40,  No  2,  Pt  1 ,  pp 
285-305, Feb  1968.21  p,3fig,6tab,  lOref. 

Descriptors:  "Tracers,  "Streamflow,  "Water  quali- 
ty, "Hydraulics,  "Flow  rates,  Tritium,  Surface 
waters,  Oxygen,  Virginia,  "Reaeration,  Streams, 
Radiation,  Fluorescence,  "Dispersion, 

"Methodology,  Technology,  Dye  releases,  Sanitary 
engineering.  Movement,  Mixing,  Sampling,  Moni- 
toring, Mathematical  models. 
Identifiers:  Krypton-85,  "Time  of  travel,  "Water 
movement,  Jackson  River,  Fluorometer, 
Fluorescent  dye.  Liquid  scintillation  counter. 

3  tracers -rhodamine-WT,  tritium,  and  krypton-85- 
-were  used  simultaneously  in  field  studies  of  reaera- 
tion in  Jackson  River  between  Covington  and  Clif- 
ton Forge,  Va.  The  tracers  were  introduced  as  a 
homogeneous  mixture  to  provide  accurate  data  on 
the  measurement  of  gas  transfer  and  reaeration 
capacity  of  the  stream.  The  dye  gave  data  on  time 
of  travel  and  longitudinal  dispersion:  tritium,  on 
total  dispersion;  and  krypton,  on  total  dispersion 
and  gas  transfer.  The  river  was  divided  into 
subreaches  of  about  1 .2  mi  length  for  dye  monitor- 
ing and  sampling.  River  water  was  obtained  by 
using  a  submersible  pump  connected  to  a  continu- 
ous flow  recording  fluorometer  on  the  bank.  Part  of 
the  flow  was  diverted  to  sample  bottles  and  sent  to 
the  laboratory  for  liquid-scintillation-counter  mea- 
surements of  tritium  and  krypton-85  and  additional 
fluorometer  measurements  of  dye.  By  measuring 
the  relative  concentrations  of  the  indicator  and 
tracer,  the  reaeration  rate  coefficient  (k  sub  2)  can 
be  determined.  Overlap  of  subreach  studies 
verified  the  reproducibility  of  the  results  which 
were  within  the  general  range  of  values  from  previ- 
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ous  studies.  The  study  demonstrated  the  accuracy 
of  the  method  and  suggested  that  it  might  have  ad- 
ditional applications. 
W68-00054 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
COLORADO  RIVER  BASIN,  TEXAS, 

US  Geological  Survey 

Donald  K.  Leifeste.and  Myra  W.  Lansford. 

Tex  Water  Develop  Board  Rep  71,  78  p.  Mar  1968. 

1 3  fig,  6  tab,  26  ret. 

Descriptors:  Runoff,  Geology.  Streamflow,  Water 
pollution,  *saline  water,  'Water  quality,  "Surface 
waters,  *Chemical  analysis,  "Chlorides,  Dissolved 
solids,  "Hardness  (Water),  Areal,  Mineral  water, 
Texas,  Oil  fields,  Hydrologic  data,  Irrigation  water, 
Industrial  water,  Reservoirs,  Brines,  Brine  disposal. 
Water  sources.  Water  utilization. 
Identifiers.  "Oil-field  brines,  "Chemical  analyses 
(Water),  Mineral  quality.  Sampling  sites.  Saline- 
water  control. 

The  natural  runoff  from  most  of  the  40,000  sq  mi 
Colorado  River  basin  is  of  good  chemical  quality 
and  suitable  for  most  uses.  Mineral  quality  of  the 
water  is  related  to  geology,  rainfall,  and  streamflow 
except  below  Lake  J.  B.  Thomas  where  inflow  from 
oil-field  brines  impair  the  quality.  Most  of  the  tribu- 
tary inflows  have  less  than  250  ppm  dissolved 
solids,  but  water  in  the  main  stem  downstream  from 
the  area  of  saline  inflow  is  generally  above  250 
ppm.  The  water  ranges  from  moderately  hard  to 
very  hard,  and  chloride  concentrations  range  from 
less  than  50  ppm  to  several  thousand  ppm. 
Chloride  is  highest  in  the  upper  reaches  where 
brines  reach  the  streams.  Major  water-supply  reser- 
voirs all  have  water  of  acceptable  quality  for  most 
uses.  The  quality  of  water  that  will  be  stored  in 
Robert  Lee  Reservoir,  now  under  construction,  w  ill 
depend  on  the  success  of  upstream  control  of  saline 
water.  Small-scale  maps  show  the  range  in 
precipitation  and  runoff;  locations  of  reservoirs,  oil 
fields,  gaging  stations,  and  chemical-quality  sam- 
pling sites;  and  geology.  Important  tables  give  the 
source,  significance,  and  industrial  tolerances  for 
various  mineral  constituents;  an  index  to  surface- 
water  records;  summary  of  chemical  quality 
analyses  at  daily  stations;  and  chemical  analyses  of 
water  from  other  stations. 
W68-00057 


WATER  AND  AIR  POLLUTION, 

Florida  League  of  Municipalities,  Jacksonville. 
Ben  H  Griffin,  Jr. 

Fla  Municipal  Record,  Vol  41,  No   10,  p  7.  Feb 
1968,4  p. 

Descriptors:  "Florida,  "Legislation,  "Water  pollu- 
tion, Air  pollution.  Public  health.  Cities,  "Adminis- 
trative agencies.  Long-term  planning.  Administra- 
tion, State  governments.  Inter-agency  cooperation, 
"Political  aspects.  Water  zoning. 
Identifiers:  Conflicting  interests. 

The  Florida  legislature  recently  passed  a  com- 
prehensive statewide  pollution  control  act  giving 
the  newly  created  Pollution  Control  Commission 
full  authority  over  air,  water,  and  solid  waste 
disposal.  This  represents  a  move  from  primarily  re- 
gional to  statewide  control  of  pollution.  Prior  to 
this  act  pollution  authority  on  the  state  level  was 
vested  in  the  State  Board  of  Health;  but  the  many 
responsibilities  of  the  Board  of  Health  plus  its 
medical  orientation  left  too  little  time  for  pollution 
control.  The  article  points  out  the  highlights  of  the 
legislative  battle  for  an  antipollution  bill  and  the 
conflicting  interests  which  the  final  act  represents. 
The  administrative  responsibilities  and  powers  of 
the  Pollution  Control  Commission  are  also 
discussed. 
W68-00I03 


THE  LEGISLATIVE  APPROACH  TO  AIR  AND 
WATER  QUALITY, 

American    Bar    Association    Section    of   Natural 

Resources  Law,  Chicago. 

Max  N.  Edwards. 

Natural  Resources  Lawyer,  Vol  I,  No  1,  pp  58-69, 

Jan  1968.  II  p. 

Descriptors:  Planning,  "Water  pollution,  Water 
quality,  "Legislation,  "Water  Quality  Act,  Water 
pollution  control.  Water  policy,  'Pollution  abate- 
ment. Public  health.  Federal  project  policy.  Ad- 
ministrative agencies.  Water  law.  Water  pollution 
treatment.  Costs. 

Identifiers:  "Water  Pollution  Control  Act,  "Clean 
Water  Restoration  Act. 

The  Federal  Water  Pollution  Control  Act  is  the 
basic  authority  for  the  Department  of  the  Interior 
in  the  field  of  prevention,  control,  and  abatement 
of  water  pollution.  This  law  continues  the  basic 
responsibility  for  controlling  pollution  in  the  states 
coupled  with  provisions  for  research,  municipal 
waste  disposal,  and  financing.  This  Act  was 
amended  in  1961  by  the  Water  Quality  Act  and  by 
the  Clean  Water  Restoration  Act  of  1966.  The 
Water  Quality  Act  is  unique  in  establishing  quality 
standards  for  interstate  waters  to  be  prepared  first 
by  the  states.  Upon  failure  to  establish  standards  or 
upon  rejection  by  the  federal  government  of  the 
proposed  standards,  the  Secretary  of  the  Interior  is 
authorized  to  impose  standards.  The  Clean  Water 
Restoration  Act  is  designed  to  promote  com- 
prehensive river  basin  planning  and  is  coupled  with 
more  liberalized  funding  provision  for  previous 
programs.  Federal  statutes  provide  two  methods 
for  enforcement  of  their  provisions  The  first  pro- 
vides for  lengthy  administrative  procedures,  which, 
if  successful,  may  be  followed  by  court  action.  The 
second  provides  for  abatement  actions  to  be 
brought  by  federal  attorneys  after  notice  if 
discharge  causes  water  to  fall  below  water  quality 
standards. 
W68-00105 


WATER  POLLUTION  CONTROL  IN  NEW 

YORK, 

Union  Univ.  Albany  Law  School,  New  York. 

Andrew  Halloran. 

Albany  L  Rev.  Vol  31,  No  I ,  pp  50-61,  Jan  1967. 

12  p,  70ref. 

Descriptors:  "New  York,  Riparian  rights.  Reasona- 
ble use.  Water  pollution,  "Water  pollution  control. 
Legislation,  Competing  uses.  Judicial  decisions. 
Pollution  abatement.  Cities,  Treatment  facilities. 

The  article's  purpose  was  to  trace  history  and 
development  of  water  pollution  control,  with 
emphasis  on  recent  statutory  programs  and  en- 
forcement problems  in  New  York.  The  early 
development  of  reparian  rights  are  discussed,  and  it 
is  shown  how  the  law  of  reparian  rights  and  the 
reasonable  use  doctrine  are  applied  to  water  pollu- 
tion problems  in  New  York.  The  amount  of  pollu- 
tion damage  necessary  for  issuance  of  an  injunction 
is  also  discussed.  An  analysis  of  recent  legislative 
enactments  is  made,  and  recent  court  decisions  are 
presented  in  which  application  of  pollution  control 
laws  to  cities  are  at  issue.  The  article  concludes  that 
the  doctrine  of  reparian  rights  is  of  little  value  in 
controlling  pollution,  because  riparian  owners  are 
not  sufficiently  motivated  to  exercise  their  rights,  a 
multitude  of  lawsuits  would  be  necessary  to  lessen 
pollution  in  most  streams,  and  under  the  reasona- 
ble use  doctrine  a  court  may  not  always  side  with 
the  lower  riparian.  Until  recently,  statutory  pro- 
grams have  also  been  ineffective;  but  it  is  felt  that 
the  latest  legislation  may  bring  some  progress  in 
pollution  control  if  enforcement  efforts  are  in- 
creased. 
W68-00I10 


NOR  ANY  DROP  TO  DRINK:  PUBLIC  REGU- 
LATION OF  WATER  QUALITY  PART  HI:  THE 
FEDERAL  EFFORT, 

Iowa  Univ.,  Iowa  City. 
N.  William  Hines. 


Iowa  L  Rev,  Vol  52,  No  5,  pp  799-862,  Apr  1967. 
64  p,  308  ref. 

Descriptors:  "Water  Quality  Act,  Water  pollution, 
•Pollution  abatement.  Public  health.  Standards, 
Legislation,  Federal  government,  Local  govern- 
ments, Political  aspects,  Political  constraints. 
Federal  jurisdiction.  State  jurisdiction.  Water 
quality,  Water  purification. 

The  central  problem  of  substantial  federal  involve- 
ment in  water  quality  control  is  accomplishing  na- 
tional objectives  of  restoring  water  quality  while 
maintaining  appropriate  respect  for  local  institu- 
tions. Federal  reluctance  to  lead  war  on  pollution  is 
probably  due  to  the  judgment,  increasingly  being 
questioned,  that  local  control  is  the  most  efficient 
means  of  handling  the  problem.  Lack  of  vigorous 
enforcement  and  inadequate  local  laws  can  be  and 
are  being  remedied  at  the  local  level.  However, 
many  of  the  other  aspects  of  pollution  control  can 
only  be  handled  realistically  at  the  federal  level. 
The  history  of  pollution  control  legislation  shows 
continued  resistance  to  increased  federal  involve- 
ment, based  on  the  belief  in  primacy  of  state  rights 
in  the  field.  Current  federal  programs,  including 
the  Water  Quality  Act  and  its  proposed  and 
enacted  amendments,  provide  for  financial 
assistance  in  areas  of  research,  training,  demonstra- 
tions, and  programs,  as  well  as  enforcement. 
Recent  federal  involvement  has  increased  the  ef- 
fectiveness of  local  programs  by  making  available 
additional  funds,  manpower,  and  technology.  The 
concept  of  local  control  is  being  redefined  and 
there  is  a  growing  conviction  that  local  efforts 
should  be  organized  on  the  basis  of  hydrological  ' 
contours  of  waters,  not  political  boundaries. 
W68-00U3 


EFFLUENT   CHARGES:   A    METHOD  OF   EN- 
FORCING STREAM  STANDARDS, 
Maine  Univ.,  Portland 
Orlando  E.  Delogu. 

Me  L  Rev,  Vol  19,  No  I,  pp  29-47,  1967.  19  p.  1 
tab.  58  ref. 

Descriptors:  Water  allocation  (Policy).  Water  pol- 
lution. Pollution  abatement.  Treatment  facilities. 
"Water  pollution  treatment.  Waste  disposal.  Waste 
treatment,  "Cost  allocation,  Water  quality. 
Identifiers:  Effluent  charges. 

Water  quality  and  not  quantity  is  our  most  pressing 
resource  problem  Federal  and  state  governments 
are  becoming  increasingly  aware  of  their  responsi- 
bilities in  pollution  control  and  abatement  The 
Maine  Legislature  has  created  potentially  effective 
pollution  control  machinery,  but  this  has  not  been 
fully  implemented,  causing  continued  deterioration 
of  the  state's  waters.  The  financial  and  political 
commitment  necessary  to  attain  water  quality  stan- 
dards has  been  so  large  that  states  have  been  un- 
willing or  unable  to  meet  it.  A  modified  concept  of 
effluent  charges  would  shift  the  cost  of  the  present 
method  of  waste  disposal  (dumping  wastes  into  the 
state's  waters)  from  the  state  and  downstream 
water  users  to  the  economic  unit  actually  creating 
and  disposing  of  the  waste.  The  present  method  of 
waste  disposal  allows  producers  of  waste  products 
to  shift  part  of  their  production  costs  to  the  state 
and  downstream  users,  who  must  treat  the  water  or 
forego  its  use.  Using  effluent  charges,  the  total 
amount  collected  by  charges  would  be  equal  to  the 
cost  of  building  and  maintaining  treatment  facilities 
to  keep  water  quality  at  standards  established  for 
the  water.  The  charge  to  each  economic  unit  would 
be  proportional  to  its  pro  rata  share  of  pollution. 
Several  benefits  are  listed. 
W68-OOII5 


FORTY  YEARS  OF  WATER  POLLUTION  CON- 
TROL IN  WISCONSIN:  A  CASE  STUDY, 

Wisconsin  Law  School,  Madison. 

Donald  M.  Carmichael. 

Wis  L  Rev,  Vol  1967,  No  2,  pp  350-419,  Spring, 

1967.  70  p.  1  append,  237  ref. 
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Descriptors:  'Watersheds  (Basins),  'Wisconsin, 
Industrial  wastes,  Minicip.il  wastes,  'Administra- 
tion, Administrative  agencies,  Judicial  decisions, 
•Adjudication  procedure,  Administrative  deci- 
sions, Water  law,  Legislation.  Water  policy.  Water 
resources,  'Pollution  abatement.  Remedies, 
'Water  pollution  control,  Water  quality  control. 

Wisconsin's  water  pollution  control  program  was 
administered  for  the  last  forty  years  by  the  State 
Board  of  Health  and  the  state's  Committee  on 
Water  Pollution.  The  functions  of  these  two  agen- 
cies were  transfered  in  1966  to  the  Wisconsin  De- 
partment of  Resource  Development.  The  article 
describes  in  depth  the  procedures,  problems,  and 
achievements  of  the  board  and  the  committee  dur- 
ing their  years  of  work  in  order  to  guide  future 
practice  in  the  new  department.  The  development 
of  the  Wisconsin  regulatory  process  is  first  ex- 
amined. Drainage  basins  are  the  basic  organiza- 
tional unit  of  the  pollution  control  effort.  The  col- 
lection of  data  by  the  committee,  its  hearing 
procedure,  preparation  of  orders,  order  rehearings 
and  modifications,  and  agency  and  judicial  review 
are  discussed  in  depth.  Problems  dealing  with 
private  rights  and  the  enforcement  of  agency  or- 
ders, weak  points  in  the  Wisconsin  system,  are 
brought  out.  An  overview  of  the  problems  ex- 
perienced and  the  progress  obtained  under  the 
Wisconsin  experience  is  presented.  Overall  conclu- 
sions are  then  reached,  finding  that,  on  the  whole, 
the  activities  of  the  committee  and  the  board  merit 
approval.  The  article  ends,  as  it  begins,  with  a 
discussion  of  finances. 
W68-00122 


POLLUTION     SOLUTION     -     A     TOWNSHIP 
SEWERAGE  SYSTEM, 

Illinois  State  Bar  Assoc,  Springfield. 

Ronald  C.  Mattaz. 

Ill  B  J,  Vol  52,  No  10,  pp  864-869,  June  1964   6 

p,  28  ref,  disc. 

Descriptors:  Illinois,  'Sewerage,  'Water  pollution 
control.  Government  finance.  Construction  costs. 

The  author  contends  that  township  sewerage 
systems  are  the  most  practical  method  of  pollution 
control  in  Illinois.  Such  systems  can  be  financed  by 
bond  issues,  federal  funds  for  up  to  30  percent  of 
construction  costs,  and  connection  fees  to  the 
sewer  users  for  the  privilege  of  connecting  to  the 
system.  The  only  legal  prerequisite  is  the  adoption 
by  the  Board  of  Town  Auditors  of  an  ordinance 
describing  the  project  and  the  proposed  bond  issue. 
Additional  ordinances  should  be  passed  to  regulate 
materials  and  methods  used  in  the  actual  connec- 
tion and  to  provide  for  township  inspection.  Con- 
nection to  the  system  may  be  encouraged  by 
discounting  connection  fees  in  the  first  years  of 
operation.  Easement  problems  may  be  largely  over- 
come by  provisions  in  the  sewer  user  contracts 
granting  blanket  easements  to  the  township.  Addi- 
tional casements  must  be  obtained  by  individual 
negotiation.  After  all  easements  are  obtained  or- 
dinances should  be  passed  making  connection 
mandatory  and  defining  as  nuisances  any  structures 
not  connected.  Such  ordinances  seem  to  be  en- 
forceable under  existing  cases,  but  the  author 
recommends  that  the  state  legislature  expressly 
grant  this  power. 
W68-OOI42 


WATER  QUALITY  CONTROL  IN  GEORGIA, 

Mercer  University,  Macon,  Ga. 

Thomas  W.  Malone. 

Mercer  L  Rev,  Vol  16,  No  2,  pp  469-477,  Sprine 

1965.  9  p,  I  fig.  e 

Descriptors:  'Water  quality  control,  'Georgia, 
Legislation,  'Water  pollution,  Pollution  abate- 
ment. 

This  article  reviews  water  quality  control  in  Geor- 
gia by  describing  the  earlier  legislative  acts  and  the 
most  recent  legislation,  and  outlines  the  procedures 
to  be  followed  by  t  he  Board  created  u  ndcr  the  1 964 


act.  The  earlier  acts  did  not  contain  a  comprehen- 
sive definition  of  pollution  and  lacked  effective 
means  of  enforcement.  The  1 964  act  redefines  pol- 
lution more  comprehensively  and  gives  the  Board 
more  extensive  powers.  This  new  act  would  be 
strengthened  by  the  addition  of  a  proposed  amend- 
ment which  would  authorize  the  Board  to  adopt 
rules  and  regulations  concerning  disposal  of  sewage 
by  marine  toilets,  remove  the  requirement  of  a 
mandatory  hearing  prior  to  the  rendition  of  all  or- 
ders of  the  Board,  provide  procedures  for  the  con- 
duct of  hearings  on  orders  and  permits,  and  repeal 
conflicting  laws.  The  procedures  to  be  followed 
when  pollution  is  discovered  are  outlined,  and  a 
flow  chart  puts  the  procedures  to  be  followed  in 
diagram  form. 
W68-00150 


LEGAL    ASPECTS    OF    WATER    POLLUTION 
CONTROL, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

Mitchell  Wendell. 

Water  Pollution  Control  Federation  Journal,  Vol 

39,  pp  1945-1950,  Dec  1967.  7  p,  1  ref. 

Descriptors:  Legal  aspects,  Legislation,  'Federal 
Government,  Public  health,  'Water  pollution,  Pol- 
lution abatement,  'Water  pollution  control,  Politi- 
cal aspects,  State  government,  'Water  Quality  Act, 
Water  quality  control. 
Identifiers:  'Water  Pollution  Control  Act  1965. 

Traditionally  pollution  control  has  been  predicated 
on  the  constitutional  power  of  the  states  to 
safeguard  public  health,  with  very  little  action  on 
the  federal  level.  The  Federal  Water  Pollution  Con- 
trol Act  of  1 965  declared  that  pollution  in  one  state 
which  endangers  health  in  another  state  gives  rise 
to  a  Federal  constitutional  interest,  thus  giving  the 
Federal  Government  significant  authority  over 
water  control.  Prior  to  this  act  water  quality  stan- 
dards were  made  almost  exclusively  by  the  states. 
Under  this  act  standards  are  submitted  by  the  states 
to  the  Secretary  of  the  Interior.  If  the  state 
produced  standards  are  not  approved,  the  Secreta- 
ry must  produce  a  set  of  acceptable  standards. 
Standards  produced  according  to  the  act  are  both 
state  and  federal  substantive  law,  enforceable  by 
either  government.  The  Federal  Government  now 
directs  state  pollution  control  as  well  as  dealing 
directly  with  polluters.  The  less  money  a  polluter 
must  expend  to  control  pollution,  the  greater  the 
probability  that  he  will  comply  with  the  regulations, 
and  the  easier  it  is  to  enforce  the  regulations  if  he 
does  not.  Government  provides  finanical  aid  to  pol- 
lution control  in  the  form  of  pollution  control 
grants  to  municipalities,  and  tax  incentives  to 
private  industry. 
W68-00153 


FOCUS  ON  CLEAN  WATER. 

State  Government  Administration,  Dcs  Moines. 

State  Government  Administration,  Vol  3,  No  1,  pp 
4-7,  Jan  1968.  6  p. 

Descriptors.  Administration,  'Administrative 
agencies,  'Legislation,  Inter-agency  cooperation, 
Federal  government,  'State  governments,  'Water 
pollution  control,  Water  quality  control,  Planning, 
Water  Quality  Act. 

The  article  reports  the  results  of  a  survey  of  state 
action  to  prevent  and  control  water  pollution.  Mea- 
sures taken  in  many  states  are  the  result  of  the 
Federal  Water  Quality  Act  of  1965.  An  overview  of 
state  control  agencies  and  their  operation,  pollu- 
tion control  legislation,  inter-agency  cooperation, 
control  problems  and  future  programs  is  presented. 
W68-00154 


STATE  VS  FEDERAL:  PRIORITY   IN  POLLU- 
TION CONTROL, 

State  Government  Administration,  Des  Moines. 
AH.  Paessler. 


State  Government  Administration,  Vol  3,  No  I,  pp 
10-11,  Jan  1968.  2  p. 

Descriptors:  'Water  Quality  Act,  Administration, 
'Administrative  agencies,  State  governments. 
Federal  government,  'Water  pollution  control, 
Water  quality  control,  Planning. 

The  thesis  of  the  article,  consisting  of  excerpts  of  a 
speech  delivered  by  the  author,  is  that  the  federal 
government  is  now  dictating  general  policy  and 
procedure  in  the  field  of  water  pollution  control. 
Aggressive  state  action  in  the  area  is  called  for  in 
order  to  prevent  federal  displacement  of  state  ac- 
tivities. The  principal  source  of  federal  authority, 
the  Federal  Water  Quality  Act  of  1965,  imple- 
mented by  the  Federal  Water  Pollution  Control 
Administration,  is  examined  as  it  relates  to  the 
states.  Water  quality  standards  and  federal  enforce- 
ment of  these  standards  is  given  particular  atten- 
tion. 
W68-00159 


WATER  POLLUTION  CONTROL -GEARING 
PERFORMANCE  TO  PROMISE, 

American  Society  of  Civil   Engineers,  Concord, 

NH. 

Edward  J.  Cleary. 

Civil  Engineering,  Vol  38,  No   1,  pp  62-64,  Jan 

1968.  3  p,  I  photo. 

Descriptors:  Legislation,  Water  pollution.  Pollution 
abatement,  Water  treatment,  Administrative  agen- 
cies, 'Regulation,  Government  supports.  Waste 
water  disposal,  'Water  quality,  Waste  water, 
'Waste  water  treatment.  Waste  water  (Pollution), 
'Treatment  facilities.  Grants. 

Performance  in  curbing  water  pollution  is  not 
meeting  promises.  State  action  in  appropriating 
sufficient  funds  and  in  devising  and  supporting  ar- 
rangements for  the  resolution  of  interstate  pollu- 
tion problems  has  been  deficient.  Federal  strategy 
is  uncertain.  Each  state  was  required  to  submit,  by 
June  30,  1967,  quality  standards  for  interstate 
waterways.  If  these  standards  do  not  incorporate 
secondary  treatment  for  every  waste  water 
discharge,  they  will  be  unacceptable.  This  request 
is  difficult  to  sustain  on  scientific,  engineering,  or 
economic  grounds.  Federal  grants  to  aid  in  con- 
struction of  water  treatment  facilities,  while  large, 
are  inadequate  to  bear  the  full  burden  and  tend  to 
stifle  local  initiative  in  constructing  new  unsub- 
sidized  water  treatment  facilities.  Recent  federal 
legislation  was  intended  to  supplement  but  not  su- 
percede state  pollution  control  authority.  Regula- 
tion has  been  based  primarily  on  prohibitions, 
rather  than  management  of  water.  Attention  has 
been  focused  on  existing  federal  and  state  adminis- 
trative machinery,  rather  than  exploring  new  ar- 
rangements. New  approaches  to  the  quality  control 
problem  by  Maryland,  New  York,  Ohio,  Pennsyl- 
vania, and  California  are  noted.  These  new 
mechanisms  should  be  studied. 
W68-0016I 


WATER  QUALITY  STANDARDS. 

Federal  Register,  Vol  33,  No  133,  pp  9877-9880, 
Jul  10,  1968.  3  p. 

Descriptors:  Federal  government,  Water  Quality 
Act,  Standards,  'Water  pollution  control.  Legisla- 
tion. 

18  CFR  620  is  revised  so  as  to  include  the  scope 
and  purpose  of  section  10  (c)  of  the  Federal  Water 
Pollution  Control  Act,  as  amended,  33  U.  S.  C. 
466g  (c),  and  the  adoption,  availability,  and 
identification  of  state  water  quality  standards  as 
provided  for  in  the  Act.  State  water  quality  stan- 
dards, consisting  of  water  quality  criteria  and  a  plan 
for  enforcement  and  implementation  of  the 
criteria,  are  the  standards  applicable  to  the  in- 
terstate waters  or  portions  thereof  of  each  state  for 
which  adopted,  if  adopted  by  the  state  after  notice 
and  a  public  hearing,  and  if  determined  by  the 
Secretary  of  the  Interior  to  serve  the  purposes  of 
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the  Federal  Water  Pollution  Control  Act.  These 
adopted  standards  are  available  for  inspection  at 
the  Regional  Offices  and  Headquarters  of  the 
Federal  Water  Pollution  Control  Administration. 
Water  quality  standards  adopted  by  the  states  and 
accepted  by  the  Secretary  as  of  the  date  of  this 
issue  of  the  Federal  Register  as  consistent  with  the 
Federal  Water  Pollution  Control  Act,  except  as 
otherwise  indicated,  are  identified  according  to 
state. 
W68-00200 

ANALYSIS  OF  FEDERAL  WATER  POLLUTION 
CONTROL  LEGISLATION,  1948-1966, 

American  Water  Works  Association,  New  York. 
Leonard  B.  Dworsky. 

American  Water  Works  Association  Journal,  Vol 
59,  No6,pp  651-668,  June,  1967.  1 8  p.  Href. 

Descriptors:  "Legislation,  Water  pollution. 
Planning,  Administrative  agencies,  'Federal 
government,  'Water  pollution  control,  Water  pol- 
lution treatment. 

Identifiers:  *Water  Pollution  Control  Admin., 
♦Clean  Water  Restoration  Act,  "Water  Pollution 
Control  Act. 

Since  the  Water  Pollution  Control  Act  of  1948 
Congress  has  played  a  dynamic  role  in  water  pollu- 
tion control.  This  article  attempts  to  set  in  perspec- 
tive general  principles  of  water  pollution  control 
legislation  for  the  period  1948-1966.  Early  legisla- 
tion was  limited  to  technical  assistance,  leaving  the 
major  burden  on  the  states  The  1948  Act  stated  a 
new  basic  policy  of  active  participation  by  the 
Federal  government  in  the  area  of  water  pollution 
control.  The  Federal  Water  Pollution  Control  Ad- 
ministration was  set  up  under  the  control  of  the 
Surgeon  General.  Federal  grants  to  water  pollution 
control  programs  were  authorized.  A  1956  am- 
mendment  established  a  system  of  'conferences'  of 
the  Federal  government  with  states  on  pollution 
problems  as  a  means  of  initiating  remedial  action. 
The  Federal  government  took  action  to  assure  that 
its  own  facilities  were  not  contributing  to  pollution. 
Studies  of  watercraft  pollution  and  Federal  aid  to 
industry  for  pollution  control  were  authorized.  The 
Clean  Waters  Restoration  Act  of  1 966  switched  the 
Administration  from  the  Department  of  Health, 
Education  and  Welfare  to  the  Department  of  the 
Interior.  Federal  guidelines  for  establishment  of 
water  quality  standards  were  sent  to  each  state  in 
1966 
W68-00208 


assistance  is  being  provided  to  state  water  quality 
control  agencies,  and  in  the  monitoring  of  state 
water  standards.  Charts  showing  municipal,  indus- 
trial, and  agricultural  water  use,  1900-1980  are  in- 
cluded. Tables  showing  sufficiency  of  future  urban 
water  supplies,  and  alternate  means  of  meeting  fu- 
ture demands  are  provided.  A  programmed  ap- 
proach to  determining  an  industrial  waste  profile  is 
given. 
W68-002I4 


INTERGOVERNMENTAL  RELATIONS  IN 
WATER  QUALITY  CONTROL, 

Water  Pollution  Control  Federation,  Washington, 

DC 

Mitchell  Wendell 

Water  Pollution  Control  Federation,  Vol  39,  No  2, 

pp  278-284,  Feb  1967.  7  p. 

Descriptors:  Water  Quality  Act,  Federal  govern- 
ment, 'Water  quality  control,  Water  Resources 
Planning  Act,  Water  pollution,  Water  quality, 
•Standards,  'Administration,  Planning,  'Coor- 
dination, Regulation,  Water  resources  develop 
ment 

Identifiers  'Water  Pollution  Control  Admin,  'In- 
tergovernmental cooperation,  'Department  of  In- 
terior. 

Recent  entry  of  the  Federal  government  into  the 
area  of  water  quality  control  previously  handled  by 
state  or  local  authorities  has  created  a  need  for  in- 
tergovernmental cooperation  The  Water  Quality 
Act  of  1965  provides  that  the  states  shall  submit 
water  quality  control  standards  to  the  Secretary  of 
the  Interior  for  his  approval  by  June  30,  1967.  If 
the  standards  so  submitted  are  not  approved,  stan- 
dards are  set  by  the  Secretary.  State  standards 
which  do  not  provide  for  treatment  of  all  wastes 
amenable  to  treatment  and  the  maintenance  of  at 
least  present  purity  levels  will  not  be  acceptable.  It 
is  suggested  that  a  regional  intergovernmental 
body,  rather  than  a  state  or  Federal  agency,  would 
be  more  appropriate  means  both  of  setting  up  and 
enforcing  water  quality  standards.  The  Federal 
Water  Control  Administration  has  been  switched 
from  the  Department  of  Health.  Education,  and 
Welfare  to  the  Department  of  the  Interior,  and  it 
will  take  time  for  state  and  local  authorities  to  read- 
just. The  Water  Resources  Planning  Act  provides 
for  joint  federal-state  planning  bodies  for  water 
management  on  a  regional  or  river  basin  basis. 
W68-002I8 


FWPCA  PROPOSES...A  20TH  CENTURY  PRO- 
GRAM FOR  WATER  POLLUTION  CONTROL, 

Reuben  H  Donnelly  Corp,  New  York. 

Richard  P.  Nalesnik. 

Water  and  Wastes  Engineering,  Vol  5.  No  2,  pp  59- 

62,  Feb  1968.  4  p,  2  tab,  5  chart. 

Descriptors:  Water  treatment.  Water  pollution, 
Costs,  Legislation,  'Planning,  Water  supply.  Waste 
water  treatment,  'Water  pollution  treatment. 
Water  pollution  control,  'Sanitary  engineering. 
Water  requirements.  Administrative  agencies. 
Identifiers:  'Water  Pollution  Control  Admin, 
'Clean  Water  Restoration  Act. 

The  Federal  Water  Pollution  Control  Administra- 
tion received  a  mandate  from  Congress  in  the 
Clean  Water  Restoration  Act  of  1 966,  'to  assess  the 
national  requirements  and  related  costs  for  treating 
municipal,  industrial,  and  other  effluents.'  The 
United  States  has  the  technical  power  to  manage 
the  complex  water  pollution  problems  caused  by 
increased  urbanization  and  industrialization,  if 
financing  can  be  provided.  The  Water  Pollution 
Control  Administration  is  now  working  to  identify 
pollution  problems  and  determine  the  cost  of  al- 
ternate solutions.  The  advantages  and  disad- 
vantages of  automatic  data  processing  and  in- 
creased computer  use  are  under  study.  Regional  of- 
fices are  focusing  on  the  potential  benefit  of  pollu- 
tion control  and  abatement  action  programs  under 
twenty    major    river    basin    managers.     Federal 


trol  Administration  says  it  will  be  flexible  in  accept- 
ing state  standards,  due  in  part  to  incomplete 
knowledge  of  water  pollution  control  needs.  A 
study  of  pollution  control  needs  on  the  Houston 
ship  channel  is  noted. 
W68-00219 


THE    APPLICATION    OF    THE    COMMERCE 

POWER  TO  ABATE POLLUTION, 

George  Washington  Univ.,  Washington,  DC. 
Sidney  Edelman. 

GeoWahLRev,  Vol  33,  No  5,  pp  1067-1087,  June 
1965.21  p.  122  ref. 

Descriptors:  Air  pollution.  Air  pollution  effects, 
•Clean  Air  Act,  'Pollution  abatement.  Water  polu- 
tion.  Public  health.  Legal  aspects.  Water  pollution 
control.  Water  pollution  effects.  Federal  govern- 
ment. Interstate,  Water  law.  Judicial  decisions, 
Legislation,  'Federal  jurisdiction,  Federal-state 
water  rights  conflicts. 

Identifiers:  'Federal  Water  Pollution  Control  Act. 
Federal  Constitution,  Constitutional  law. 

The  constitutional  issues  involved  in  the  applica- 
tion of  federal  government  controls  over  air  and 
water  pollution  are  examined.  The  constitutional 
questions  presented  are  not  unique,  but  they 
require  that  the  federal  commerce  power  be 
analyzed  on  the  basis  of  its  application  to  new 
phenomena  of  modern  society.  Pressure  for  federal 
enforcement  in  this  area  arose  from  the  interstate 
nature  of  pollution  problems.  The  authority  of 
Congress  to  deal  with  the  problems  depends  on 
whether  the  pollution  travels  or  is  transported 
across  state  lines,  or  affects  travel  across  state  lines. 
With  respect  to  water  polulion  it  is  concluded  that 
the  Federal  Water  Pollution  Control  Act  was  in- 
tended to  apply  to  all  interstate  waters,  whether 
navigable  or  not.  but  only  to  intrastate  waters 
which  are  navigable.  The  power  of  Congress  to 
regulate  navigable  waters  extends  to  the  protection 
of  these  waters  Federal  jurisdiction  over  interstate 
air  pollution  is  complete  under  the  Clean  Air  Act. 
Jurisdiction  over  intrastate  pollution  rests  on  the 
fact  that  pollution  affects  interstate  commerce  or 
obstructs  the  navigable  air  space.  The  same  princi- 
ples which  underlie  the  authority  of  Congress  to 
protect  navigable  waters  are  applicable  to  naviga- 
ble airspace 
W68-06237 


STATES*  WATER  STANDARDS  NEED  RE- 
WORKING. 

American  Chemical  Society,  Washington,  DC 

Chemical  and  Engineering  News.  Vol  45,  No  24, 
pp  38-40,  June  5,  1968.  3  p,  1  fig,  3  photo. 

Descriptors:  'Standards,  Federal  Government. 
'Legislation,  Water  pollution  control,  Planning, 
'Water  Quality  Control,  'Water  Quality  Act, 
Water  pollution.  Treatment  facilities.  Administra- 
tion, Regulation. 

The  Water  Quality  Act  of  1965  requires  the  states 
to  submit  water  quality  standards  to  the  Federal 
Water  Pollution  Control  Administration  by  June 
30,  1967.  Each  state  must  specify  how  it  plans  to 
monitor  and  enforce  these  standards.  All  forty  en- 
tries so  far  need  reworking.  None  of  the  enforce- 
ment plans  is  acceptable.  Few  states  have  sub- 
mitted a  full  set  of  standards  all  at  once.  Each  river 
represents  a  single  set.  Coordinating  one  state's 
standards  with  up-  or  downstream  states  is  a  dif- 
ficult task.  The  greatest  problem  area  is  surveil- 
lance and  enforcement.  The  idea  behind  the  stan- 
dards is  to  enhance  the  quality  of  interstate  water, 
or,  if  already  clean,  to  maintain  its  cleanliness.  Five 
committees  have  been  set  up  to  determine  just 
what  constitutes  clean  water  for  the  purposes  of 
agriculture,  recreation,  aquatic  life,  public  water 
supply,  and  industrial  water  supply.  Once  this 
determination  has  been  made,  monitoring  systems 
must  be  set  up.  The  Federal  Water  Pollution  Con- 


RIGHTS  AND  REMEDIES  IN  THE  LAW  OF 
STREAM  POLLUTION. 

Virginia  Law  Review  Association,  Charlottsville. 

VaLRev.  Vol  35.  No  6.  pp  774-786,  Oct  1949.  13 
p.  72  ref. 

Descriptors:  'Remedies.  'Water  pollution.  'Water 

law.   Legislation,   Federal  government.  Interstate 

compacts.  Water  quality.  State  government.  Water 

pollution  control.  Administrative  agencies.  Water 

rights. 

Identifiers:    Common    law.    Injunction,    Damages 

(Legal  aspects) 

An  examination  is  made  of  remedies  afforded  by 
the  common  law,  equity,  state  statues,  interstate 
compacts,  and  Federal  legislation  to  one  damaged 
by  stream  pollution  At  common  law  each  riparian 
owner  is  entitled  to  reasonable  use  of  water  flowing 
through  his  land  for  domestic,  agricultural  and 
manufacturing  purposes,  and  may  bring  an  action 
for  damages  and  injunction  against  an  upstream 
polluter.  State  statutes  have  been  passed  to  supple- 
ment common-law  remedies.  These  statutes  are  of 
two  general  types-criminal  and  regulatory  State 
statutes  have  been  more  effective  than  common 
law  remedies  but  suffer  from  lack  of  enforcement, 
inadequate  financing,  and  lack  of  public  support. 
Interstate  pollution  control  compacts  allow  the 
states  to  act  to  control  pollution.  The  Federal 
Water  Pollution  Control  Act  of  1948  declares  in- 
terstate pollution  to  be  a  public  nuisance,  abatable 
by  the  United  States.  The  article  concludes  that  the 
remedies  available  today  are  sufficient  to  control 
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pollution  in  most  streams,  but  only  if  they  are  pur- 
sued. 
W68c00244 

06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques 
OF  Planning 


WATERPOWER  RESOURCES, 

U  S  Geological  Survey 

Arthur  Johnson. 

U  S  Geol  Surv  Prof  Pap  580,  pp  48-5  1 ,  1 968.  4  p,  1 

fig.  I  tab. 

Descriptors:  *  Hydroelectric  plants,  *Electricity, 
Streamflow,  Dams,  Electric  power  demand.  Reser- 
voirs, Water  utilization.  Rainfall,  Economic  feasi- 
bility, Appalachian  Mountain  Region. 
Identifiers:  *Waterpower,  *Generating  capacity, 
Megawatts,  Streampower,  Potential  waterpower, 
Peak  demands. 

The  objective  is  to  summarize  historical  develop- 
ment of  waterpower  in  Appalachia  and  point  out 
undeveloped  sites  for  future  hydroelectric  plants 
needed  in  the  economic  growth  of  the  region. 
Developed  and  undeveloped  waterpower  sites  of 
more  than  50,000-kw  capacity  are  shown  on  a 
small  map  keyed  to  a  table  which  lists  by  States  the 
site  names,  stream  location,  and  capacity  in  kw. 
Other  tables  show  the  developed  and  undeveloped 
waterpower  capacity  and  a  summary  of  sites  giving 
installed  and  proposed  capacities  in  mw.  Generat- 
ing capacity  totals  5,265  mw  in  133  installed 
hydroelectric  plants.  Potential  sites  have  been 
identified  at  163  places  that  could  be  developed  to 
add  another  10,700  mw  capacity.  Economic 
development  of  Appalachia  will  require  additional 
electrical  energy;  waterpower  logically  can  and 
should  be  developed  to  complement  streampower 
W68-00076 


PRESERVATION  VALUES  IN  RIVER-  BASIN 
PLANNING, 

New  Mexico  Univ.  School  of  Law,  Albuquerque. 
Roger  Tippy. 

Natural  Resources  J,  Vol  8,  No  2,  pp  259-278  Apr 
1968.  20  p,  2  tab,  58  ref. 

Descriptors:  'Preservation,  Water  utilization,  ♦Ad- 
ministrative agencies,  'Decision  making,  'Federal 
project  policy,  Long-term  planning,  Water  policy. 
Recreation  demand,  'River  basin  development. 
Water  resources  development,  'Administrative 
decisions,  'Legislation,  Political  aspects.  Social 
values,  Water  law,  'River  basins,  'Optimum 
development  plans. 

Identifiers:  'Preservation  values,  Development 
values. 

Comprehensive  river  basin  planning  is  in  part  a 
matter  of  making  reasoned  choices  between  poten- 
tial uses  of  a  river  when  they  conflict,  and  it  should 
illuminate  all  values  involved.  The  promise  of  com- 
prehensive river  basin  planning  is  that  one  can  look 
over  the  entire  area  and  indicate  how  competing 
preservation  and  development  values  can  be  max- 
imized. Two  forms  of  conflict  resolution  are  availa- 
ble: planners  can  either  present  decision-makers 
with  alternatives  or  a  compromise.  The  first  form  is 
the  official  federal  doctrine;  but  experience  shows 
that  the  second  form  is  closer  to  actual  practice. 
Descriptions  of  operations  in  the  Army  Corps  of 
Engineers,  the  Federal  Power  Commission,  and  the 
Department  of  the  Interior  illustrate  this  statement. 
The  article  examines  the  practices  and  develop- 
ment decisions  of  these  agencies.  Preservation 
decisions  made  in  the  wild  rivers  studies  and 
legislative  proposals  attempting  to  implement  these 
decisions  are  discussed.  The  potential  of  com- 
prehensive river  planning  is  demonstrated  in  the 
Missouri  River  project.  Revision  of  fragmented 
Congressional  committee  responsibilities  by  creat- 


ing Committees   on   Natural   Resources   in  each 
branch  is  suggested  as  an  alternative  to  creating  a 
Department  of  Natural  Resources  in  the  executive 
branch. 
W68-00114 


CREATIVE  FEDERALISM:  RECENT  TRENDS 
IN  REGIONAL  WATER  RESOURCES 
PLANNING  AND  DEVELOPMENT, 

U  of  Colorado  Law  Review,  Boulder. 

Gary  W.  Hart. 

U  Colo  L  Rev,  Vol  39,  No  1,  pp  29-47,  Fall  1966 

19  p.  55  ref. 

Descriptors:  'River  basins,  'River  basin  develop- 
ment, 'River  basin  commissions,  Water  resources, 
'Legislation,  Regional  analysis,  'Water  resources 
development,  Administration,  Administrative 
agencies,  Inter-agency  cooperation,  Interstate 
commissions.  Long  term  planning,  'Water 
Resources  Planning  Act,  Water  law,  Legal  aspects. 

Creative  federalism  is  a  new  governmental 
phenomenon  for  solving  problems  on  a  region-by 
region  basis.  Recent  trends  in  water  resources 
planning  and  development  are  illustrative  of  this 
phenomenon;  and  one  of  the  most  important  steps 
in  this  trend  is  the  Water  Resources  Planning  Act 
of  1965.  This  act  establishes  a  Cabinet-level  Water 
Resources  Council  which,  among  other  things,  has 
the  duty  of  studying  the  adequacy  of  water  supplies 
in  each  water  resources  region.  The  act  contem- 
plates the  establishment  of  regional  commissions 
for  river  basin  planning.  The  provisions  of  the  act, 
their  importance,  and  some  of  the  act's  weaknesses 
are  discussed  in  detail.  The  Clean  Waters  Restora- 
tion Act  of  1966  also  contains  relevant  provisions 
for  river  basin  planning,  one  of  the  most  important 
being  the  power  to  give  grants  to  agencies  develop- 
ing comprehensive  water  control  and  abatement 
plans  for  a  river  basin.  Several  deficiencies  in  the 
act  are  pointed  out.  Related  regional  legislation  in- 
volving water  resources  planning  and  development 
is  examined.  Conclusions  are  then  reached  as  to  the 
changes  these  laws  have  brought  about  in  the 
course  of  water  resources  development  and 
problems  that  must  be  faced  in  the  future. 
W68-00I36 


BENEFIT-COST  ANALYSIS:  ITS  RELEVANCE 
TO  PUBLIC  INVESTMENT  DECISIONS:  COM- 
MENT, 

Grinnell  College,  Grinnell,  Iowa. 

Robert  H.  Haveman. 

Quart  Jour  Econ,  Vol  LXXXI,  No  4,  pp  695-699 

Nov,  1967.  5  p. 

Descriptors:  Welfare,  Efficiencies,  Investment, 
'Cost-benefit  theory,  Cost  analysis,  'Income  anal- 
ysis. 

Identifiers:  Public  expenditure,  'Income  redistribu- 
tion. 

It  has  recently  been  argued  that  contemporary 
benefit-cost  analysis  is  not  very  useful  since  the  ob- 
jectives of  most  public  expenditures  are  primarily 
concerned  with  redistributing  income  rather  than 
economic  efficiency.  This  argument,  although  cor- 
rect, did  not  distinguish  between  public  investment 
undertaken  to  correct  market  failure  and  public  in- 
vestment designed  to  promote  some  aspect  of  wel- 
fare. The  failure  to  analyze  the  latter  through  cost- 
effectiveness  rather  than  cost-benefit  analysis  is 
primarily  responsible  for  the  inadequacy  of  the  pol- 
icy proposed.  The  distributional  impact  of  a  public 
expenditure  was  equated  with  the  disbursement 
pattern  of  project  benefits  and  the  other  channels 
by  which  public  expenditure  redistributes  income 
were  neglected.  Thus  the  possibility  of  finding  the 
true  redistribution  impact  was  viewed  with  overop- 
timism.  This  argument  also  reinforced  the  unsub- 
stantiated view  that  declines  in  efficiency  in  public 
water  resource  investment  are  justified,  since  in 
general  they  redistribute  income  in  the  'right' 
direction.  The  three  research  efforts,  with  one  par- 
tial exception,  that  dealt  with  the  direction  of  the 
net  redistributive  impact  of  these  programs  did  not 
support  this  hypothesis. 


W68-00I70 


THE  IMPACT  OF  THE  OWEN  FALLS  HYDRO- 
ELECTRIC PROJECT  ON  THE  ECONOMY  OF 
UGANDA, 

Durham  Univ.,  Great  Britain,  London  School  of 

Economics. 

Walter  Elkan,  and  Gail  G.  Wilson. 

Jour  Devel  Studies,  Vol  3,  No  4,  pp  387-404  July 

1967.  18  p,  6  tab. 

Descriptors:   'Hydroelectric  power,   Rural  areas, 

'Electric    power    costs,    'Industrial    production. 

Diversification. 

Identifiers:  Uganda,  'Owen  Falls  Dam,  Economic 

development,  Social  overhead  capital. 

The  hydro-electric  project  was  intended  to  provide 
'cheap  and  ample  electricity'  and  this  was  expected 
to  facilitate  rapid  industrialization.  The  demand  for 
electricity  did  not  rise  as  rapidly  as  expected  and 
large  amounts  of  it  were  sold  to  Kenya.  Some  in- 
dustrial development  did  occur;  2  or  3  large  indus- 
trial enterprises  using  about  a  quarter  of  total  out- 
put might  otherwise  never  have  gone  to  Uganda. 
But  there  has  been  no  industrial  revolution,  the 
percentage  of  GNP  generated  by  manufacturing 
has  remained  at  about  59c.  Despite  great  efforts  to 
sell  electricity  to  African  domestic  consumers, 
their  number  is  still  under  25,000  and  the  number 
of  units  sold  per  consumer  has  fallen  to  less  than 
half  since  Europeans  and  Asians  have  begun  to 
leave  the  country.  The  small  number  of  new  indus- 
tries attracted  from  abroad  have  certainly  helped  to 
diversify  Uganda's  exports  and  in  the  case  of  tex- 
tiles well  reduced  her  dependence  on  imports.  Ulti- 
mately the  project  is  bound  to  have  been 
worthwhile  if  only  because  of  the  lack  of  viable  al- 
ternative uses  for  the  resources  that  went  into  its 
construction. 
W68-0017I 


PARETO  OPTIMALITY  AND  THE  LAW, 

London  School  of  Economics. 

E.  J.  Mishan. 

Oxford  Econ  Papers,  Vol  19,  No  3,  pp  255-287 

Nov,  1967.  33  p,  I  fig,  I  tab,  15  ref,  2  append,  3 

matrix. 

Descriptors.  'Welfare,  Compensation  marginal 
utility,  'Benefits,  'Constraints, Costs,  Income,  Dis- 
tribution, Feasibility. 

Identifiers:  Externalities,  Pareto  improvement, 
*  Laws,  Conflict  of  interest. 

In  cases  of  conflicting  interest,  according  to  the 
law,  deliberately  or  by  default,  places  the  burden  of 
reaching  optimal  arrangements  on  one  party  or 
group  rather  that  the  other,  both  the  characteristics 
of  the  optimal  outcome  and  the  costs  of  its  attain- 
ment are  altered.  An  optimal  solution  emerging 
from  conflicts  of  interest  is  optimal  only  with 
respect  to  an  implicit  constraint  requiring  the  area 
in  question  to  be  used  in  common  by  the  groups 
having  conflicting  interests.  If  the  possibility  of 
separate  facilities  is  introduced,  new  superior  solu- 
tions become  available.  These  propositions  are 
demonstrated  heuristically.  The  paper  attacks  the 
belief  that  an  optimal  solution  in  a  partial  setting  is 
uniquely  determined  and  it  is  further  contended 
that  there  are  several  reasons  for  expecting  the  pat- 
terns of  costs  and  outputs  to  differ  substantially  ac- 
cording as  the  law  is  or  is  not  predominantly  per- 
missive. It  is  concluded  that  legislation  recognising 
the  citizen's  right  to  amenity  would  be  more  equita- 
ble and  promote  a  wider  range  of  choices. 
W68-00I74 


LAW  AND  RESOURCES  PROBLEMS, 

American  Bar  Association,  Chicago. 

Benjamin  V.  Dall. 

ABA  J,  Vol  53.  pp  433-435,  May  1967.  3  p,  7  ref. 

Descriptors:  Land  use,  Land  resources,  'Future 
planning,  Long-term  planning,  'Resource  alloca- 
tion, Rural  areas,  Water  allocation  (Policy),  Legal 
aspects,  Water  resources,  Zoning,  Public  rights, 
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Reparian  rights.  Social  change,  *Social  needs,  'So- 
cial values,  Decision  making. 
Identifiers:  Community  costs. 

Laws  and  institutions  must  change  to  meet 
problems.  One  such  problem  concerns  the  use  and 
abuse  of  our  land  and  water  resources.  Lawyers  do 
not  concern  themselves  with  planning  for  change. 
The  question  is:  should  the  law,  as  the  social  force 
which  implements  values,  play  an  active  role  in 
direction  planning.  There  is  a  need  for  communica- 
tion between  disciplines.  Laws  of  private  property 
and  the  individualistic  bias  are  the  result  of  the  be- 
lief that  material  productivity  would  lead  to  social 
good.  This  individualistic  bias  is  the  core  of  all  of 
our  land  and  water  resource  problems.  E.  G.  ripari- 
an rights  and  the  absence  of  land-use  controls.  Too 
much  is  lost  between  planning  and  implementation 
of  resource-use  policy  because  of  intervening 
private  rights.  The  status  quo  is  favored  over  future 
planning.  Thus  there  is  no  consensus  in  our  social 
values  concerning  the  allocation  of  land  and  water 
resources.  An  increased  consciousness  of  role  and 
a  greater  professional  perception  of  our  total  en- 
vironment are  needed. 
W68-00I93 


SOME  IMPORTANT  RESEARCH  PROBLEMS 
IN  THE  WATER  RESOURCES  FIELD, 

New  Mexico  Univ.,  Albuquerque. 

Blair  T.  Bower. 

Natural  Resources  J,  Vol  5,  No  2,  pp  286-297,  Oct 

1965.  12  p. 

Descriptors:  *Water  resources  development. 
Research  and  development.  Project  planning,  Data 
collections,  Coordination,  Operations,  Benefits, 
Water  quality  control. 

There  are  a  few  particularly  pressing  areas  of 
research  need  in  order  to  improve  water  resource 
development  and  management  decisions.  The  first 
problem  area  is  that  of  handling  uncertainty  in 
water  resources  system  planning,  which  stems  from 
difficulties  in  estimating  future  changes  and  de- 
mands. This  can  be  coped  with  by  incorporating 
flexibility  in  water  resources  systems,  by  analysis  of 
alternative  patterns  of  demands  over  time,  and  by 
changing  the  end  product-time  focus  of  water 
resources  planning.  Secondly,  studies  of  the  rela- 
tive accuracy  and  precision  of  data  relating  to 
water  resources  systems  arc  needed.  This  would 
allow  better  allocation  of  available  resources  and 
more  rational  decisions  as  to  the  degree  of  refine- 
ment of  the  overall  planning  effort.  Thirdly, 
private,  federal,  state,  local,  and  regional  operating 
decisions  need  to  be  integrated  in  order  to  improve 
efficiences  of  water  resources  systems.  Fourth, 
operating  procedures  must  be  developed  for  in- 
dividual water  resources  systems  which  produce 
optimal  operation  for  all  of  the  system's  units.  The 
fifth  problem  is  the  development  of  water  quality 
improvement  benefit  functions  related  to  various 
water  quality  parameters  for  various  users. 
W68-00223 
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SURFACE  WATER  RESOURCES  PLANNING  IN 
HUDSON  BASIN, 

Tippetts-Abbett-McCarthy-Stratton.  Consulting 
Engineers,  New  York,  New  York  State  Conserva- 
tion Dent,  Albany. 

Gerald  T.  McCarthy,  and  Nicholas  L.  Barbarossa 
ASCE  Proc,  J  Hydraul  Div,  Vol  94.  No  HY2,  Pap 
5841,  pp  375-389,  Mar  1968.  15  p.  3  fig.  3  tab. 

Descriptors:  *  Water  management  (Applied), 
•Planning.  *Water  supply,  Reservoir  construction, 
Design,  Low  flow  augmentation,  Groundwater, 
Water  utilization,  Streamflow,  Desalination.  Tidal 
waters.  Saline  water  intrusion,  Hudson  River,  New 
York,  Water  conveyance.  River  basin  develop- 
ment. Hydraulics.  Water  demand.  Water  quality 
Identifiers:  'Potential  water  supplies,  "Water 
needs.  *  Potential  reservoir  sites.  Organic  pollu- 
tants, Estuarine  effects,  Isochlor. 


Consultants  studied  water  resources  of  the  Hudson- 
Mohawk  River  Basin  and  Long  Island,  a  15,000  sq 
mi  area  with  a  population  of  13,000,000  people. 
Primary  objectives  were  to  evaluate  the  quantity 
and  general  quality  of  the  ground  and  surface 
water,  to  assess  present  utilization,  and  analyze  and 
project  the  water  needs  to  the  year  2020.  The  en- 
tire area  was  screened  for  possible  reservoir  sites; 
suitable  storage  projects  were  located  in  the  head- 
water areas.  Techniques  used  to  screen  potential 
reservoir  sites  are  described  and  believed  to  have 
wide  application  to  water  resource  planning  for 
large  river  basins.  Alternative  solutions  are  out- 
lined for  municipal  water  supplies  for:  ( 1 )  Upper 
Hudson  River  Basin;  (2)  Mohawk  River  Basin;  (3) 
Lower  Hudson  River  Basin;  and  (4)  New  York 
City,  Westchester  County,  and  Long  Island.  Special 
attention  is  given  to  water  problems  of  New  York 
City  and  vicinity.  Tentative  plans  showing  costs  of  a 
number  of  alternative  solutions  to  problems  are 
presented  for  future  metropolitan  water  supply 
needs. 
W68-00044 


AUTOCORRELATION         AND         SPECTRAL 
ANALYSES  IN  HYDROLOGY, 

Pittsburgh,  Univ. 

Rafael  G.  Quimpo 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No  HY2,  Pap 

5837,  pp  363-373,  Mar  1968.  1  I  p,  4  fig.  23  ref,  2 

append. 

Descriptors:  'Mathematical  models.  Flow,  Rivers, 
'Hydraulics,  'Data  processing,  'Analytical 
techniques.  Computers.  Automation,  Idaho,  Model 
studies.  Cycles,  Discharge  (Water).  Statistics, 
Streamflow.  Hydrologic  aspects. 
Identifiers:  'Spectral  analyses.  'Autocorrelation. 
Harmonics,  Spectra.  Correlograms.  Boise  River, 
Economic  time  series. 

An  analysis  is  made  of  40  yr  of  daily  flow  records  of 
the  Boise  River  near  Twin  Springs,  Idaho,  using  au- 
tocorrelation and  special  techniques  The  methods 
of  analysis  are  compared  relative  to  economy  and 
extracted  information.  For  statistical  prediction, 
autocorrelation  is  shown  to  be  more  economical 
The  discriminatory  power  of  the  spectral  dcnsitv 
function,  which  allows  detection  of  noncommen- 
surable  harmonics,  carried  little  weight  for  the  time 
series  studied.  A  reduction  in  calculations  can  be 
achieved  by  examining  the  behavior  of  the  correlo- 
gram,  only  in  the  vicinity  of  suspected  periods.  In 
modeling,  autoregressive  techniques  may  be  readi- 
ly extended  to  the  multivariate  case.  The  intended 
use  of  results  is  also  a  factor  in  choice  of 
methodology  in  data  analssis 
W68-00046 


POLICY  AND  PLANNING  FOR  RECREA- 
TIONAL USE  OF  INLAND  WATERS, 

Temple  Univ.,  Philadelphia. 

Robert  I.  Reis. 

Temp  L  Q,  Vol  40,  No  2,  pp  155-193,  Winter  1967. 

39  p,  82  ref. 

Descriptors:  Water  utilization.  Non-consumptive 
use.  Competing  uses.  Planning,  'Recreation  de- 
mand. Access  routes.  Recreation,  Ownership  of 
beds,  'Non-navigable  waters.  Navigable  waters, 
Water  demand.  Civil  law.  Public  rights.  'Water 
policy,  Water  resources  development.  Jurisdiction. 
Eminent  domain.  'Riparian  rights.  Social  values. 
Lakes. 

Identifiers:  State  ownership,  'Surface  rights, 
•Common  law  rule  of  bed  ownership.  Civil  law  rule 
of  bed  ownership. 

Public  demand  for  water  recreation  is  limited  by 
the  finite  number  of  inland  waterbodies  and  private 
ownership.  Two  methods  are  available  for  placing 
private  property  rights  and  public  needs  in  perspec- 
tive. The  first  is  judicial,  involving  manipulation  of 
the  navigability  test  to  vest  title  to  underlying  land 
in  the  state  so  that  it  can  regulate  surface  use.  If  a 
waterbody  is  labeled  navigable,  the  stale  retains 
ownership  of  the  bed  and  control  over  the  surface. 
But  if  the  waterbody  is  nonnavigable,  the  bed  is  the 


subject  of  private  ownership  and  use  of  the  surface 
is  the  subject  of  private  control,  qualified  in  the 
great  majority  of  cases  by  the  right  to  any  reasona- 
ble use  of  the  surface  by  riparian  owners.  The  judi- 
cial method,  however,  is  unsatisfactory  because  it 
defeats  expectations  flowing  from  private  owner- 
ship and  fails  to  adequately  serve  the  recreational 
needs  of  the  public.  The  second  and  preferable 
method  involves  the  legislative  power  of  eminent 
domain.  When  used  in  connection  with  proper 
state  planning  this  method  is  better  suited  to  pro- 
tect the  institution  of  private  property  and  to 
benefit  the  public  need  for  recreational  facilities. 
W68-00I0I 


FEDERAL  WATER  RESOURCE  DEVELOP- 
MENT, 

Oregon  Univ.,  Eugene. 

W  H.Stewart. 

Oregon  L  Rev.  Vol  45,  No  4,  pp  322-336,  June 

1966.  1 5  p.  I  fig,  I  tab,  30  ref. 

Descriptors:  River  basins.  Flooding,  'Water  utiliza- 
tion. Flood  control,  'Water  control,  Administra- 
tive agencies.  Administrative  decisions.  Federal 
government,  Federal  project  policy,  Long-term 
planning.  'Oregon,  River  basin  development. 
Water  law.  Water  policy,  'Water  resources 
development,  'Cost-benefit  analysis.  Legislation, 
Recreation. 

The  article  discusses  the  development  and  current 
status  of  that  aspect  of  the  field  of  natural  resources 
known  as  'water  resources  development,'  covering 
the  general  policies  of  the  federal  government  in 
this  area.  Water  resource  development  is  defined  in 
terms  of  a  composite  of  the  views  of  many  people, 
involving  the  use.  conservation,  and  control  of 
water  and  related  resources  through  multi-purpose 
development  to  give  the  maximum  benefit  to  man- 
kind. Several  inherent  needs  of  water  resource 
development  are  listed  On  the  basis  of  this  defini- 
tion the  history  and  present  status  of  governmental 
interest  in  developing  water  resources  is  examined. 
Federal  interest  dates  from  1920,  the  Reclamation 
Act  of  1920,  the  river  survey  of  the  United  States 
requested  by  Congress  in  1925.  and  the  1936  Flood 
Control  Act  being  milestones  leading  to  the  present 
interest.  The  cost-benefit  formula  for  federal  par- 
ticipation in  the  improvement  of  streams  and 
watersheds  remains  unchanged  from  the  1936  act. 
Presently,  federal  interest  centers  on  eight  poten- 
tial purposes  of  water  resources  development: 
flood  control;  irrigation;  navigation;  power;  water 
supply;  water  quality  control,  fish  and  wildlife 
enhancement;  and  recreation. 
W68-00I16 

WATER  AND  THE  NATIONAL  WELFARE- 
PROGRAMS  IN  SEARCH  OF  A  POLICY, 

Washington  Univ.,  Seattle. 

James  A.  Crutchfield. 

Wash  L  Rev,  Vol  42,  pp  177-187,  1966-1967.  lip. 

I  ref.  disc. 

Descriptors:  Economics,  Cost-benefit  ratio.  Feasi- 
bility studies,  'Resource  allocation.  Irrigation. 
Crop  production.  Water  conservation.  'Adminis- 
trative agencies.  Planning,  'Comparative  costs, 
Columbia  River,  Southwest,  U.  S..  'Governmental 
supports.  Water  policy. 

This  article  is  an  adaptation  of  the  author's  state- 
ment before  the  Senate  Interior  and  Insular  Affairs 
Committee,  advocating  the  creation  of  a  national 
water  commission  It  is  urged  that  regional  water 
problems  can  be  resolved  only  as  a  part  of  a  con- 
sistent national  program,  since  specific  local 
problems  are  linked  in  a  national  pattern  by  over- 
lapping supply  and  demand  interdependence 
Present  governmental  water  policies  in  some  water- 
deficient  areas,  notably  the  Southwest,  are  com- 
mitted to  providing  water  at  prices  belov,  cost  This 
encourages  the  raising  of  water-intensive  crops  in 
areas  better  suited  to  other  use  and  the  substitution 
of  water,  whenever  possible,  for  other  productive 
services  in  industry.  The  feasibility  of  deverting  the 
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Columbia  River  to  the  Southwestern  States  is  seen 
as  a  function  of  a  cost-benefit  ratio.  A  plea  is  made 
for  water  management  on  an  economically  sound 
nation-wide  basis,  rather  than  divided  among  state, 
load  and  federal  agencies  which  are  subject  to  re- 
gional commitments. 
W68-00I25 


GROUND  WATER  RIGHTS  AND  DEPLETION 
DEDUCTION, 

New  Mexico  Univ.  School  of  Law,  Albuquerque. 
Sho  Sato. 

Natural  Resources  J,  Vol  6,  No  2,  pp  237-247,  Apr 
1966.  11  p,50ref. 

Descriptors:  "Taxes,  Groundwater  mining.  Water 
table,  Unit  costs.  Percolation,  Overdraft,  Ground- 
water recharge.  Mineralogy,  Appropriation. 

The  purpose  of  this  article  is  to  ascertain  the 
precedential  value  of  United  States  v.  Shurbert  347 
F.  2d  103  (5th  Cir.  1965).  The  Court  allowed  a 
cost  depletion  deduction  to  the  taxpayer  for  mixed 
ground  water.  The  depletion  computation  was 
based  on  a  comparison  of  land  costs  with  and 
without  groundwater  rights.  The  policy  behind  the 
deduction  is  the  depletion  of  an  exhaustible  supply 
of  water,  just  as  depletion  of  minerals.  Fundamen- 
tal to  the  taxpayer  victory  was  the  characterization 
of  water  as  a  natural  deposit.  The  deduction  was 
computed  on  the  basis  of  reduction  of  the  water 
table  but  this  method  was  warranted  by  the  facts  of 
the  case.  This  may  be  an  inappropriate  method  if 
there  are  several  wells  in  the  same  basin.  The 
author  presents  two  alternative  methods  of  compu- 
tation as  well  as  alternative  methods  of  determining 
unit  cost  when  the  water  table  decline  is  used.  The 
effect  of  ownership  of  percolating  groundwater  is 
discussed.  The  effect  of  recharge  and  overdraft  on 
the  depletion  deduction  is  also  examined.  The 
author  discusses  adjustments  to  basis  and  expense 
deductions  under  Internal  Revenue  Code  sections 
615and616. 
W68-00I29 


CHAOS  OR  UNIFORMITY  IN  BOATING  REGU- 
LATIONS, THE  STATE  AS  TRUSTEE  OF 
NAVIGABLE  WATERS, 

Wisconsin  Univ.  Law  School,  Madison. 

Richard  W.  Cutler. 

Wis  L  Rev,  Vol  1965,  No  2,  pp  31  1-321,  Spring 

1965.  II  p,47ref. 

Descriptors:  Boats,  Regulation,  State  government, 
Administrative  agency.  Jurisdiction,  "Ownership  of 
beds.  Political  aspects,  Public  rights,  *Recreation, 
State  jurisdiction,  'Boating,  *Boating  regulation, 
Safety,  Water  skiing.  Water  sports.  Administration, 
Local  governments.  Navigable  waters,  'Wisconsin. 
Identifiers:  *State  Trust  Doctrine. 

Increased  recreational  use  has  increased  the  need 
for  boating  regulation.  Before  1959  all  Wisconsin 
boating  regulation  was  local.  In  1959  a  state  boat- 
ing act  was  passed  to  provide  uniformity  of  regula- 
tion while  reserving  some  local  flexibility.  This  act 
proved  unsatisfactory  in  that  it  ( 1 )  left  too  much 
discretion  to  local  regulations  (2)  ignored  the  trust 
doctrine.  The  Wisconsin  constitution  provides  that 
the  state  holds  title  to  the  beds  of  navigable  waters 
in  trust  for  the  public.  This  doctrine  gives  the 
public  broad  rights  in  the  state's  navigable  waters. 
The  state  may  not  delegate  to  its  agents  (local 
governments)  its  duty  to  administer  this  trust.  The 
1959  act  failed  to  achieve  the  judicial  compromise 
between  competing  needs  for  uniformity  and  local 
variations  to  meet  local  problems.  As  a  solution  to 
the  problem  the  article  suggests  adoption  of  a 
Michigan  type  of  regulatory  statute.  Significant  fea- 
tures of  this  statute  are  ( 1 )  creation  of  a  State  Boat- 
ing Agency  with  sole  power  to  regulate,  (2)  clear 
expression  of  state  policy  on  boating  regulation  (3) 
provide  uniform  statewide  rules  (4)  provides  a 
method  of  establishing  local  rules  by  joint  state  and 
local  action 
W68-OOI32 


EXPLOITATION  OF  SUBMARINE  MINERAL 
RESOURCES  BEYOND  THE  CONTINENTAL 
SHELF, 

Texas  International  Law  Forum,  Austin. 

David  S.  Browning. 

Texas  Int'l  L  Forum,  Vol  4,  No  I,  pp  1-27,  Winter 

1967. 

Descriptors:  "Continental  shelf,  International 
waters.  Law  of  the  sea,  Exploitation,  "International 
commissions,  "United  Nations,  Political  aspects, 
International  law,  Legal  aspects,  "Resource  alloca- 
tion. Deep  water,  "Ownership  of  beds,  "Public 
rights. 
Identifiers:  National  flag  theory. 

The  Continental  Shelf  Concept  limiting  national  ju- 
risdiction of  the  seabed  is  ambiguous.  However,  it 
is  the  most  practical  test  available.  Beyond  the  shelf 
the  question  of  ownership  is  unresolved.  Until  some 
international  arrangement  is  concluded  regarding 
ownership  rights  and  licensing  procedures  for 
mineral  resources,  investors  may  be  reluctant  to 
venture  into  deep  ocean  mining.  Weather  the  sea 
bed  admits  of  appropriation  by  any  nation  may  de- 
pend on  whether  it  deemed  res  nullius  or  res  com- 
munis. However,  these  old  concepts  are  incapable 
of  providing  the  basis  for  a  viable  regime  in  this 
area.  It  is  preferable  to  base  the  system  upon  con- 
temporary economic,  social,  and  political  factors. 
To  allocate  the  seabed  on  the  basis  of  occupation 
may  lead  to  land  grabbing  and  international  con- 
flict. An  international  agency,  vested  with  owner- 
ship of  the  seabed  and  authorized  to  lease  it  to  na- 
tions and  corporations  is  a  desirable  alternative. 
The  existing  international  political  climate,  how- 
ever, forcloses  present  implementation  of  such  a 
regime.  The  best  system,  presently  workable,  is 
utilization  of  the  exploitability  test  and  occupation, 
leaving  resolution  of  conflicts  to  negotiation,  ar- 
bitration and  adjudication,  while  attempting  to  for- 
mulate a  satisfactory  international  regime. 
W68-00I34 


UNEMPLOYMENT,  EXCESS  CAPACITY,  AND 
BENEFIT-COST  INVESTMENT  CRITERIA, 

Grinnell  College,  Grinnel,  Iowa  Resources  for  the 

Future,  Washington,  D  C. 

Robert  Haveman,  and  John  Krutilla. 

Rev  Econ  and  Stat,  Vol  XLIX,  No  3,  pp  382-392, 

Aug  1967.  II  p,  3  Tig,  3  tab. 

Descriptors:  Real  costs,  Alternative  costs.  Water 
demand,  "Unemployment,  "Cost-benefit  theory. 
Identifiers:      Factor     price,      "Excess     capacity, 
Synthetic  response  function. 

Conventional  cost-benefit  analyses  rest  on  an  as- 
sumption that  the  economy  is  fully  employed.  This 
permits  use  of  factor  market  prices  or  contract 
costs  to  measure  the  opportunity  cost  of  public 
works  projects.  In  the  post-war  period  unemploy- 
ment has  tended  to  remain  above  the  frictional 
rate.  Conditions  that  existed  during  the  period 
1957-64  raise  the  question  as  to  the  validity  of 
using  a  full  employment  assumption.  This  could 
lead  to  a  significant  divergence  between  real  cost 
and  contract  costs.  Twelve  types  of  water  resource 
projects  were  investigated.  Unemployment  rates  by 
occupational  categories  and  the  degree  of  capacity 
underutilization  were  examined  to  determine  the 
extent  to  which  projects  would  draw  on  idle  pools 
of  occupational  skills  and  industrial  capacity. 
Synthetic  response  functions,  relating  the  proba- 
bility of  employing  otherwise  idle  resources  to  the 
degree  of  unemployment  were  constructed  intend- 
ing to  bracket  the  probable  response.  Based  on  the 
unemployment  rate  and  capacity  utilization  ( I960 
representing  the  1957-64  period),  the  real  cost  of 
project  construction  would  have  been  about  259J 
less  than  contract  costs. 
W68-00I65 


WATER  POLICY  AND  ECONOMIC  OPTIMIZ- 
ING: SOME  CONCEPTUAL  PROBLEMS  IN 
WATER  RESEARCH, 

California  Univ.,  Berkeley. 
S.  V.  Ciriacy-Wantrup. 


American  Econ  Rev,  Vol  LVII,  No  2,  pp  179-189, 
May,  1967.  II  p.disc. 

Descriptors:    Water    law,    Groundwater    surface 
waters,   "Decision  making,  Cost-benefit  analysis, 
"Multipurpose  projects,  "Institutions,  California. 
Identifiers:      Wright      Act,      "Integrated      water- 
resources  system. 

Recent  literature  is  concerned  mainly  with  the 
public  multipurpose  development  of  surface  water. 
This  particular  water  system  is  less  significant  in  in- 
puts and  outputs  than  other  systems  and  is  always 
closely  related  to  others  as  part  of  an  integrated 
system.  However,  the  decision  rules  suggested  for 
this  susbystem  are  neither  valid  nor  relevant  for  the 
integrated  system.  In  the  later,  groundwater  use  is 
quanitativejy  at  least  as  significant  as  surface  water 
use.  Groundwater  is  developed  largely  by  private 
rather  than  by  public  investment.  The  decision- 
making process  for  such  an  integrated  system  could 
be  divided  into  three  levels.  The  first  level  relates 
directly  to  the  control  of  inputs,  outputs  and  other 
quantitative  characteristics.  The  second  controls 
the  institutional  framework  of  the  first  level.  Its 
function  is  not  to  maximize  economic  efficiency 
but  to  structure  the  decision-making  on  the  lower 
level.  For  example,  this  would  permit  careful  in- 
stitutional analyses  of  the  water  law  rather  than 
reiterate  that  the  law  failed  at  optimization  of  water 
development  or  allocation.  The  third  decision 
level,  implied  by  reference  to  the  constitutional  or- 
ganization of  the  U  S,  sets  the  basic  framework  for 
water  policy. 
W68-00168 


WATER  RESOURCES  AND  REGIONAL 
ECONOMIC  GROWTH  IN  THE  UNITED 
STATES,  1950-1960, 

Resources  for  the  Future,  Washington,  DC. 
Charles  W.  Howe. 

Southern  Econ  Jour,  Vol  XXXIV,  No  4,  pp  477- 
489,  April  1968.  I  3  p,  8  tab,  1 5  ref. 

Descriptors:    Streamflow,    Runoff,    Employment, 
"Regions,  "Growth  rates,  Sites,  Water  supply. 
Identifiers:  Partitioning,  "Water  availability.  Anal- 
ysis of  variance. 

It  was  found  that  water  did  not  constitute  a  bot- 
tleneck to  rapid  growth  in  the  major  water  deficit 
areas,  and  plentiful  supplies  failed  to  raise  the 
growth  rate  of  the  midcontinent  water  surplus  areas 
close  to  the  national  average.  Counties  contiguous 
with  the  inland  waterways  and  Great  Lakes  ex- 
hibited growth  rates  substantially  below  the  na- 
tional average,  while  coastal  areas  grew  at  rates  far 
above  the  national  average.  When  regional  growth 
rates  are  taken  as  norms,  on  the  assumption  that 
non-water  factors  account  for  interregional  dif- 
ferentials in  growth  rates,  it  is  found  that  waterway 
contiguous  counties  grew  faster  than  others  in  the 
same  region  in  all  mid-continent  regions.  The  op- 
posite was  true  for  coastal  regions.  Stream  flow  and 
runoff  failed  to  show  any  relationship  to  growth 
rates.  The  evidence  indicates  water  availability 
does  not  outweigh  other  attributes  possessed  by  re- 
gions which  make  them  attractive  to  industries. 
W68-00169 


THE  RISK  OF  DAMAGE  TO  WATER 
RESOURCE  PROJECTS  BY  UNUSUAL  PHYSI- 
CAL OCCURRENCES, 

D.  C.  Williams,  and  D.  L.  Daniel. 

Mississippi  State  Univ.,  Water  Resources  Research 

hist. 

Descriptors:  "Risk,  Expected  value,  Short-term 
and  long-term  projects. 

Risk  is  a  crucial  element  in  many  water-resource 
projects,  yet  no  satisfactory  methods  have  been 
developed  to  determine  the  level  of  justifiable  risk. 
To  aid  in  alleviating  this  hiatus,  attention  was 
devoted  to  developing  a  workable  general  theory 
from  an  economic  standpoint.  Water-resource  pro- 
jects are  categorized  in  relation  to  damage  from 
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unusual  physical  occurrences,  such  as  hurricanes, 
'long-term'  and  'short-term'  projects.  Implications 
were  outlined  for  the  time  period  on  the  risk  in- 
volved and  an  evaluation  was  made  of  risk  in  both 
the  'long-term'  and  'short-term'  projects. 
Procedures  are  presented  for  determining  the  level 
of  justifiable  risk  in  both  cases.  These  procedures 
proved  to  be  less  precise  for  the  short-term  than  for 
the  long-term  case.  Factors  discussed  include.  ( I )  a 
critical  evaluation  of  the  use  and  applicability  of 
the  expected  value  approach,  (2)  the  criterion  for 
determining  whether  a  project  is  'long-term'  or 
'short-term',  and  of  the  importance  of  accurate 
probability  of  occurrence  estimates  versus  the  pos- 
sibilities of  obtaining  such  estimates.  In  situations 
characterized  as  long-term,  and  expected  value  ap- 
proach is  applicable.  In  short-term  cases,  the 
question  of  what  level  of  risk  can  justifiably  be  as- 
sumed could  not  be  answered. 
W68-00183 


THE  EFFECTS  OF  GEOGRAPHICAL  AND  CLI- 
MATIC SETTING  ON  THE  ECONOMIC  AD- 
VANTAGES OF  ALTERNATIVE  FLOOD  CON- 
TROL MEASURES, 

Kentucky  Univ.,  Lexington. 
Clyde  R.  Dempsey. 

Research  Rept  10,  Kentucky  Water  Resrcs  Inst, 
Lexington,  1968,  166  p,  26  fig,  45  tab,  32  ref,  5  ap- 
pend. 

Descriptors:  "Hydrographs.  Streamflow  forecast- 
ing, Time  lag,  *  Flood  control,  Channel  improve- 
ment, *Non-structural  alternatives.  Flood  plains. 
Flood  proofing.  Flood  plain  zoning.  Land  use.  Pro- 
ject planning.  Economic  justification.  Scheduling, 
Digital  computers,  'Urbanization,  Climatic  zones. 
Geographical  regions. 

Identifiers:  "Urban  hydrology.  Holding  right-of- 
way,  Louisville,  Ky,  Sacramento,  Calif,  Stanford 
Watershed  Model 

Selection  of  the  economic  optimum  combination  of 
flood  control  measures  by  stage  throughout  project 
life  and  by  location  within  the  flood  plain  requires 
evaluation  of  the  effects  of  urban  development  and 
channel  improvement  on  the  peak,  volume,  rising 
time,  and  shape  of  the  flood  hydrograph.  Through 
application  of  the  Stanford  Watershed  Model  to  a 
given  watershed  before  and  after  an  extensive 
period  of  urban  development  and  channel  improve- 
ment, a  series  of  curves  were  developed  for  deter- 
mining each  of  the  effects  on  flood  hydrographs 
The  end  product  is  a  computer  program  capable  of 
generating  flood  hydrographs  appropriate  for  any 
typical  watershed  surface,  drainage  area,  urban 
development,  and  degree  of  channel  impro\ement. 
Values  are  developed  and  compared  between 
California  and  Kentucky  to  obtain  some  idea  as  to 
the  effects  of  geographical  and  climatic  setting  on 
the  results.  The  method  of  hydrograph  generation 
is  applied  to  an  economic  analysis  of  the  optimum 
combination  of  structural  and  non-structural  flood 
control  measures  within  South  Jefferson  County, 
Kentucky. 
W68-00I86 


WHERE  DOES  THE  BEACH  BEGIN,  AND  TO 
WHAT  EXTENT  IS  THIS  A  FEDERAL 
QUESTION, 

Washington  Univ.,  Seattle.  School  of  Law. 
Charles  E.  Corker. 

Wash  L  Rev,  Vol  42,  No  I,  pp  33-1  18,  Oct  1966. 
86  p,  297  ref. 

Descriptors:   "Beaches,  Judicial  decisions.  Tides, 
"Boundaries  (Property),  "Boundary  disputes.  Ju- 
risdiction, "Accretions  (Legal  aspects),  "Shores, 
Intertidal  areas,  Washington,  High  water  mark. 
Identifiers:  "Vegetation  line. 

An  examination  of  judicial  determinations  as  to  the 
location  of  the  boundary  of  land  abutting  tidal 
waters  is  made.  Washington  and  general  law  are 
discussed.  The  courts  are  divided  as  to:  ( I  ) 
Whether  the  correct  boundary  should  be  the 
vegetation  line  of  the  mean  high  water  mark  (2) 


What  constitutes  the  mean  high  water  mark  (3) 
When  the  boundary  determination  should  be  made 
(4)  The  relationship  of  state  and  federal  law  in 
making  this  determination.  The  vegetation  line  is 
that  line  below  which  the  flow  of  the  tide  will  not 
permit  vegetation  to  grow.  The  mean  high  water 
mark  is  generally  the  average  of  all  high  tides  com- 
puted over  a  complete  18.5  year  tidal  cycle.  The 
discussion  necessarily  involves  a  determination  of 
ownership  of  accretions  to  land  bordering  tidal 
waters.  Generally  accretions  belong  to  the  owner  of 
the  land  bordering  the  tidal  water.  The  relative 
desirability  of  having  a  boundary  fixed  as  of  a  point 
in  time  and  having  the  boundary  change  with 
accretion  is  discussed. 
W68-00192 


BOUNDARIES -THREAD  OF  THE  STREAM -- 
THE  KENTUCKY  RULE, 

Kentucky  Univ.,  Lexington. 

James  F.  Miller. 

Ky  L  J,  Vol  44,  pp  466-470,  Summer  1956.  5  p,  17 

ref 

Descriptors:  "Kentucky,  "Boundaries  (Property), 
Low  water  mark.  Legal  aspects.  Judicial  decisions. 
Ownership  of  beds.  Rivers,  Streams,  Riparian 
rights.  Channels. 

The  case  of  Louisville  Sand  and  Gravel  Co.  v.  Ral- 
ston, 266  S.  W.  2d  1  19  (Ky.  1954),  brought  Ken- 
tucky into  the  view  held  by  nearly  all  jurisdictions 
and  authorities  as  to  what  constitutes  the  'thread  of 
the  stream'.  This  case  held  that  thread  of  the 
stream  means  the  center  line  of  the  stream  as  mea- 
sured from  the  low  water  mark  on  one  shore  to  the 
corresponding  low  water  mark  on  the  opposite 
shore.  In  prior  cases  it  had  been  held  that  thread  of 
the  stream  meant  the  center  line  of  the  main  chan- 
nel. While  this  latter  concept  would  work  if  strictly 
adhered  to,  the  center  of  the  stream  is  likely  to  be  a 
more  stable  line  for  boundary  purposes.  The 
procedure  for  locating  the  center  line  by  using  low 
water  marks  is  a  minority  view,  but  perhaps  the 
sounder  one.  The  majority  rule  measures  from  the 
water  mark  at  ordinary  stage,  but  since  the  purpose 
of  the  establishment  of  the  thread  of  the  stream  is 
to  give  riparian  owners  rights  in  stream  beds  for  ac- 
cess to  water,  a  line  measured  at  ordinary  stage 
might  be  completely  out  of  the  water  at  low  stage. 
W68-00196 


WATERS    AND    WATERCOURSES -RIPARIAN 
RIGHTS -EXTENT  OF  OWNER'S  TITLE, 

West  Virginia  Univ.,  Morgantown. 

Samuel  R.  White.  Jr 

W  Va  L  Rev,  Vol  53,  No  1,  pp  96-99,  Dec  1950.  4 

P 

Descriptors:  "West  Virginia,  Legal  aspects.  Judi- 
cial decisions,  Water  level  fluctuations.  Riparian 
land,  "Boundaries  (Property).  Boundary  disputes, 
"Low  water  mark.  Ownership  of  beds.  Riparian 
rights 
Identifiers:  Ordinary  low  water  mark. 

In  the  West  Virginia  case  of  Carpenter  v.  Ohio 
River  Sand  and  Gravel  Corp.,  60  S.  E.  2d  212  (W. 
Va  1950),  it  was  held  that  the  title  to  a  riparian 
owner's  land  extends  to  the  low  water  mark,  which 
is  the  lowest  point  to  which  the  water  has  ever 
receded.  There  is  a  split  of  authority  among  the  ju- 
risdictions as  to  whether  a  riparian's  title  extends  to 
the  high  water  mark  or  the  low  water  mark.  In 
those  jurisdictions  holding  that  title  extends  to  the 
low  water  mark,  that  mark  is  almost  unanimously 
held  to  be  the  ordinary  low  water  mark  Extending 
a  riparian  owner's  title  to  the  lowest  mark  the  water 
has  ever  receded  can  perhaps  be  justified  by 
preserving  the  riparian's  right  of  access  to  the  water 
in  all  cases.  If  title  extended  only  to  the  ordinary 
low  water  mark,  there  would  be  times  when  the 
water  would  recede  further,  leaving  a  strip  of  land 
between  the  riparian  owner  and  the  water. 
W68-00I97 


DEPARTMENT  OF  WATER  AND  AIR 
RESOURCES. 

Michie  Co.,  Charlottesville,  Va. 

N  Car  Gen  Stat  (  1964)  (Supp,  1967),  Vol  3C,  pp 
43-78,  sec  143-21  I  to  143-215.37,  36  p. 

Descriptors:  "North  Carolina,  "Water  pollution 
control,  Legislation,  "Water  resources  develop- 
ment. Water  utilization,  Administration,  Consump- 
tive use.  Standards,  "Water  allocation  (Policy), 
Classification,  Permits,  State  governments,  Regula- 
tion, Dams,  Air  pollution. 

Part  1  of  this  act  creates  a  Board  of  Water  and  Air 
Resources  (the  Board)  to  administer  a  program  of 
water  and  air  pollution  control  and  water  resource 
management  in  North  Carolina.  The  Board  is  em- 
powered to  adopt  classifications  and  standards  for 
all  waters  of  the  state.  A  permit  system  is  created 
for  the  regulation  of  any  new  addition  to  or  con- 
struction of  a  waste  disposal  system.  Previously- 
constructed  systems  in  violation  of  established 
standards  may  be  required  to  comply  with  these 
standards  by  the  issuance  of  special  orders.  The  act 
also  describes  the  general  powers  of  the  Board, 
provides  for  judicial  review  of  its  final  actions,  and 
lists  acts  which  are  violations  and  their  resulting 
penalties.  Part  2  concerns  the  regulation  of  the  use 
of  water  resources  and  provides  for  designation  of 
capacity  use  areas,  regulations  and  permits  within 
such  areas,  and  penalties  for  violations  of  this  Part's 
provisions.  Part  3  is  a  dam  safety  law  and  requires 
approval  of  the  Department  of  Water  Resources 
prior  to  any  construction,  repair,  alteration,  or 
removal  of  a  dam.  The  Board  is  given  power  to  in- 
spect the  maintenance  and  operation  of  such  dams. 
W68-00199 


CURRENT  TRENDS  IN  WISCONSIN'S  WATER 
LAW, 

Wisconsin  State  Bar,  Madison. 

J.  H.  Beuscher. 

Wise  Bar  Bull.  Vol  40,  No  2,  pp  19-28,  Apr  1967.9 

P 

Descriptors:  Wisconsin,  "Repulsion  (Legal 
aspects),  "Surface  runoff.  Reasonable  use.  Ripari- 
an rights.  "Groundwater,  Artificial  watercourses. 
Natural  streams.  Ownership  of  beds,  Navigable 
waters.  Avulsion,  Accretion  (Legal  aspects), 
Legislation.  "Judicial  decisions.  Public  rights 

A  summary  of  recent  cases,  legislation,  and  trends 
in  Wisconsin's  water  law.  Wisconsin  courts  still 
apply  the  common  enemy  rule  to  diffuse  surface 
water,  which  is  criticized  as  being  unjust  in  many 
circumstances,  even  though  it  may  have  the  ad- 
vantage of  certainty  Remedial  legislation  to  alter 
the  rule  to  require  reasonable  conduct  in  disposing 
of  diffuse  surface  water  is  recommended  The 
courts  in  Wisconsin  do  not  follow  the  reasonable 
use  doctrine,  but  still  hold  that  ground  water  is  the 
absolute  property  of  the  land  owner.  Finally,  the 
riparian  law  of  lakes,  streams,  and  ponds  as  af- 
fected by  the  courts  and  legislature  is  discussed.  In- 
cluded were  recent  court  decisions  on  the  owner- 
ship of  artificial  lake  beds,  ownership  of  beds  of 
navigable  streams  and  the  public  trust  doctrine,  the 
filling  in  of  navigable  strams.  and  amulsion  and 
accretion  of  rivers.  The  Water  Resources  Act  of 
1966  (Chapter  614.  Laws  of  1965-66)  was 
analyzed  in  some  detail  in  the  areas  of  stream  stan- 
dards, subsidy  programs  and  tax  incentiyes,  shore- 
land  protection,  septic  tank  controls,  additional 
sanctions  against  polluters,  and  compulsory  certifi- 
cation of  waterworks  and  sewage  treatment  opera- 
tors. 
W68-00202 


THE     HIGH     WATER     MARK:     BOUNDARY 
BETWEEN  PUBLIC  AND  PRIVATE  LANDS. 

Florida  Univ.,  Gainesville. 

Norwood  Gay. 

U  Fla  L  Rev,  Vol  18,  No  4,  pp  553-576.  Spring 

1966.  24  p.  107  ref. 
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Descriptors:     'Boundaries,    "High    water    mark, 
Ownership  of  beds,  'Shores,  Regulation,  Riparian 
rights.     Bulkhead      lines.      Bulkheads,      'Tides, 
'Florida.  Legislation. 
Identifiers  Tidelands,  Filling,  'Submerged  lands. 

This  article  examines  the  technical  complexities 
surrounding  the  establishment  of  the  high  water 
mark  and  the  legal  significance  of  the  boundary  as 
it  affects  private  and  public  property  rights.  Private 
ownership  of  land  bordering  on  navigable  waters 
extends  only  to  the  high  water  mark.  Tide  patterns 
and  their  importance  in  determining  the  high  water 
mark  are  discussed.  The  usual  method  used  by  a 
land  surveyor  to  locate  the  high  water  mark  is  ex- 
plained. The  right  of  sovereignty  and  property  in 
tidelands  was  acquired  by  Florida  upon  admission 
to  the  Union.  Means  of  conveying  state  owned  tide- 
lands  were  set  out  in  the  Riparian  Act  of  1856  and 
the  Butler  Bill  of  1921.  These  acts  required  bulk- 
heading  and  filling  by  purchasers  of  submerged 
lands  to  perfect  title.  In  1957  the  legislature  passed 
the  Bulkhead  Laws.  These  laws  provide  for  the 
setting  of  bulkhead  lines  by  appropriate  govern- 
ment authorities  to  regulate  the  filling  of  sub- 
merged lands  in  light  of  both  private  and  public 
rights,  including  conservation.  The  development  of 
ease  law  under  each  of  the  above  acts  is  traced 
W68-00204 


SELLING  RECLAMATION  WATER  RIGHTS-A 
CASE  STUDY  IN  FEDERAL  SUBSIDY  POLICY, 

Michigan  Univ.,  Ann  Arbor. 

Joseph  L.  Sax. 

Mich  L  Rev,  Vol  64,  No  1,  pp  13-46,  Nov  1965.  34 

p,  107  ref,  disc. 

Descriptors:  'Land  reclamation,  Irrigation,  Crop 
production,  Land  development,  Administration, 
Administrative  agencies,  'Federal  reclamation  law, 
Irrigation  districts,  'Project  benefits,  Benefit  shar- 
ing, Cost  repayment.  Federal  government,  Legisla- 
tion, Public  benefits,  'Incremental  income.  Arid 
lands,  Construction  costs. 

The  federal  reclamation  program  was  designed  to 
provide  farmers  with  irrigation  water  at  prices  they 
could  afford.  Since  the  worth  of  such  a  water  right 
is  reflected  in  land  values,  one  who  sells  a  farm  in  a 
reclamation  project  may  also  receive  payment  for 
this  right.  Since  the  asset  marketed  was  created  by 
the  investment  of  public  funds  in  the  construction 
of  the  project,  the  effect  is  that  the  seller  converts 
the  reclamation  subsidy  into  cash  at  the  expense  of 
the  successors  on  the  project.  The  article  contends 
that  this  problem  exists  due  to  the  federal  govern- 
ments reluctance  to  impose  price  controls  on  the 
sale  of  reclamation  water  rights.  The  reasons  for 
this  reluctance  arc  discussed  and  rejected.  Recla- 
mation legislation  is  traced  that  indicates  the 
federal  government  is  not  adverse  to  imposing 
price  controls  on  incremental  value  in  the  case  of 
speculation  and  it  is  suggested  that  Congress  simply 
has  not  faced  up  to  the  task  of  distributing  the  in- 
cremental value  among  bona  fide  settlers.  The  arti- 
cle contends  that  retention  of  the  incremental 
value  within  the  project  is  the  most  equitable  solu- 
tion. This  may  be  accomplished  by  allowing  the  ir- 
rigation district  to  recover  the  profits. 
W68-00205 


DISTRICTS  AFFECTING  WATER  USE  AND 
CONTROL, 

Iowa  State  Univ.,  Iowa  City. 

Robert  L.  Smith. 

Iowa  L  Rev,  Vol  41,  No  2,  pp  181-197,  Winter 

1956.  1 7  p,  29  ref. 

Descriptors:    'Iowa,  Water  districts.   Legislation, 
Water  resources  development,  Governments,  In- 
stitutional constraints.  Multiple-purpose  projects 
Water  control,  Water  utilization. 

A  general  review  of  past  development,  together 
with  certain  possible  future  considerations,  as- 
sociated with  district  efforts  toward  water  use  and 
control.  The  limiting  factors  in  the  development  of 


water  use  and  control  projects  are  physical, 
economic,  or  institutional  considerations.  These 
three  must  be  integrated  in  order  to  solve  water 
problems,  and  often  this  cannot  be  accomplished 
by  individual  action,  but  can  be  accomplished  by 
district  organization.  The  basic  elements  included 
in  current  majority  rule  type  of  legislation  for  dis- 
tricts are:  ( 1 )  procedures  to  be  followed  in  organiz- 
ing, establishing,  and  financing  the  district;  (2) 
authority  to  extend  operations  across  existing 
political  boundaries;  (3)  authority  to  execute  fu- 
ture maintenance  work;  and  ( 4 )  provisions  to  coor- 
dinate the  efforts  of  individual  districts  via  some 
method  of  technical  supervision  or  review.  A  vast 
majority  of  district  legislation  is  directed  at  the 
solution  of  one  physical  problem.  Future  districts 
should  be  organized  as  multi-purpose  efforts.  Both 
special  assessment  districts  and  the  governmental 
approach  to  water  control  through  general  taxation 
will  continue  in  the  future,  but  ascertainment  of 
suitable  economic  principles  for  development  of 
more  realistic  districts  is  needed. 
W68-00224 


TITLE  TO  SUBAQUEOUS  LANDS  IN 
ALABAMA, 

Alabama  Univ.,  School  of  Law. 

CM.  A.  Rogers,  III. 

Ala  L  Rev,  Vol  1  I ,  No  2,  pp  273-288,  Spring  1959. 

1 6  p,  95  ref. 

Descriptors:  Boundaries  (Property),  Judicial  deci- 
sions, Legislation,  Submerged  Lands  Act,  'Owner- 
ship of  beds,  Public  rights,  Riparian  land,  'Water 
law,  'Riparian  rights.  Watercourses  (Legal), 
'Alabama,  High  water  mark,  Low  water  mark. 
Bodies  of  water,  Beds,  Navigable  waters,  Non- 
navigable  waters.  Tidal  waters. 

The  historical  development  of  Roman,  English,  and 
early  American  law  as  it  pertains  to  title  to  sub- 
aqueous land  is  first  set  forth.  Since  each  state  has 
the  same  rights  as  the  original  states  in  navigable 
waters  and  the  lands  underlying  them,  the  question 
of  ownership  of  subaqueous  lands  is  one  of  purely 
local  law.  With  this  background,  the  law  as  it 
developed  in  Alabama  is  examined.  Ownership  of 
land  underlying  marginal  seas  and  tidelands  is 
discussed,  concluding  that  title  to  both  is  vested  in 
the  state.  Cases  dealing  with  ownership  of  river  and 
stream  bottoms  are  analyzed.  If  a  lake  or  pond  is 
navigable,  title  to  the  bed  is  vested  in  the  state;  if 
non-navigable,  title  is  in  adjoining  landowners.  The 
meaning  of  navigability  is  examined,  concluding 
that  the  test  of  navigability  of  fresh  water  rivers  in 
Alabama  is  one  of  navigability  in  fact.  The  test  with 
regard  to  tidewaters  is  whether  the  land  is  subject 
to  the  ebb  and  flow  of  the  tide.  The  power  of  the 
state  to  alienate  its  subaqueous  land  is  discussed  in 
relation  to  the  public  trust  doctrine. 
W68-00229 


FEDERAL  POWER  COMMISSION  CONTROL 
OVER  RIVER  BASIN  DEVELOPMENT. 

Virginia  Univ.Charlottsville. 

U  Va  Law  Rev,  Vol  51,  No  4,  pp  663-685,  May 
1965.  23  p,  118  ref. 

Descriptors:  Resource  allocation,  'River  basin 
development,  Electric  power  demands.  Adminis- 
trative decisions.  Judicial  decisions,  'Federal 
Power  Act,  Hydroelectric  plants,  'Hydroelectric 
project  licensing,  Beneficial  use.  Water  resources 
development,  Electric  power  industry,  Electric 
power-production,  Water  utilization,  Regulation. 
Identifiers:  'Federal  Power  Commission. 

The  adequacy  of  the  present  jurisdiction  and  poli- 
cies of  the  Federal  Power  Commission  for  the 
achievement  of  sensible  and  comprehensive  river 
development  are  examined  in  the  light  of  past 
failures  and  new  opportunities  for  effective  regula- 
tion. The  FPC  was  created  in  order  that  there  may 
be  a  unified  federal  policy  on  water  use.  This  objec- 
tive requires  that  licensing  authority  be  established 
over   all   significant   power   installations.    Recent 


Supreme  Court  decisions  construing  the  FPC's 
authority  to  extend  to  all  installations  affecting  any 
interest  of  national  commerce  are  significant.  The 
FPC  policy  of  favoring  power  expansion  over  other 
possible  uses  for  water  resources  is  justified  by  the 
demands  of  rapid  economic  growth.  The  FPC  uses 
its  broad  authority  to  protect  conservationist  in- 
terests such  as  fish  resources  by  requiring  licensees 
to  maintain  their  plants  to  the  advantage  of  such  in- 
terests. The  problem  of  protecting  the  natural 
beauty  of  unspoiled  areas  is  more  difficult  and  may 
be  ultimately  irreconcilable  with  the  policy  of 
developing  power  at  the  lowest  possible  costs.  It  is 
concluded  that,  given  legislative  and  judicial  sup- 
port, the  FPC  can  now  begin  to  play  the  role  for 
which  it  was  intended,  despite  past  failures. 
W68-00238 


WATER  BASED  RECREATION  IN  NEVADA: 
WESTERN  DESERT  AND  NORTHERN  LAKES, 

University  of  Nevada,  Reno. 

George  A.  Myles. 

Univ  of  Nevada,  Coll  of  Agr,  Bull  B14,  March 

1967.  74  p,  22  tab,  4  fig. 

Descriptors:  Nevada,  'Recreation  facilities, 
Recreational  use,  'Lakes,  'Reservoirs,  Boating, 
Fishing,  Camping,  Swimming,  Water  skiing.  Tour- 
ism, Water  sports,  'Recreation  demand. 

A  study  of  Nevada's  water-based  recreational 
facilities  was  conducted,  June  18-Sept  10,  1965,  by 
7  students  from  the  University  of  Nevada.  It  in- 
cluded Lakes  Tahoe,  Pyramid,  Topaz,  Walker  and 
Lahontan  Reservoir  in  the  west;  Rye  Patch  and 
Wildhorse  Reservoirs,  Ruby  and  Angel  Lakes  in 
the  north,  and  Lakes  Mead  and  Mojave  in  the 
south.  Information  sought  covered  use  of  water- 
based  recreational  facilities,  satisfaction  with  or 
desire  for  facilities  and  services,  public  willingness 
to  be  charged  for  use  of  areas  and  facilities,  expen- 
ditures of  visitors  and  characteristics  of  visitors 
which  affected  demand  for  facilities,  areas  and  ser- 
vices. Reviews  and  summaries  of  reports  for  each 
of  the  above  lakes,  except  Lakes  Mead  and  Mojave 
and  Lake  Tahoe  which  are  covered  in  separate 
volumes,  were  given.  On  the  basis  of  the  findings, 
recommendations  included  charging  of  high  prices 
for  facilities  with  exclusive  features  for  higher 
socio-economic  groups  and  nominal  fees  for  those 
of  lower  groups  satisfied  with  fewer  services;  facili- 
ties for  younger  aged  groups;  a  wide  variation  of 
facilities  where  feasible;  more  definitive  directions 
for  tourists;  insect  control;  and  more  accurate  esti- 
mates of  visitor  numbers. 
W68-00308 


6C.  Cost  Allocation, 
Cost  Sharing, 
Pricing/Repayment 


ARE  INDIVIDUAL  CURRENT-METER 

RATINGS  NECESSARY, 

US  Geological  Survey. 

George  F.  Smoot,  and  Rolland  W.  Carter. 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No.  HY2   Pap 

5848,  pp  391-398,  Mar  1968.  8  p,  5  tab. 

Descriptors:  'Standards,  Open  channel  flow.  Mea- 
surement, 'Hydraulics,  'Calibrations,  Current  me- 
ters, Instrumentation,  Velocity,  Data  collections. 
Variability,  Evaluation. 

Identifiers:  'Price  current  meters,  'Rating 
procedure,  Bureau  of  Standards,  Standard  errors. 

Price  current  meters  used  by  the  U  S  Geological 
Survey  are  calibrated  individually  at  the  National 
Bureau  of  Standards.  Calibration  data  for  3  groups 
of  meters  from  3  different  manufacturers  were  stu- 
died to  determine  the  feasibility  of  continuing  this 
practice.  No  significant  difference  was  found 
between  the  standard  error  of  individual  ratings 
and  the  standard  error  of  an  average  rating  for  a 
group.  New  standards  for  the  manufacture,  calibra- 
tion, and  use  of  Price  current  meters  are  proposed. 
W68-00043 
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Field  06-WATER  RESOURCES  PLANNING 

Group  6C— Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


WATER  MANAGEMENT  LEGISLATION  IN 
THE  EASTERN  STATES, 

Wyoming  Univ.,  Laramie. 

Milton  S.  Heath,  Jr. 

Land  and  Water  L  Rev,  Vol  2,  No  I,  pp  99-116, 

1967.  18p,2fig,45ref. 

Descriptors:  *Water  allocation  (Policy),  Water 
law.  Legislation,  Administration,  Surface  runoff. 
Regulation,  'Groundwater,  Legal  aspects,  *Sur- 
face  water,  Water  utilization,  Consumptive  use. 
Water  policy. 

Recently,  several  Eastern  states  have  made  sub- 
stantial inroads  on  traditional  riparian  doctrines 
concerning  surface  and  ground  water.  A  number  of 
states  have  enacted  or  are  considering  less  exten- 
sive legislation,  and  a  few  states  are  beginning  to 
develop  sources  of  water  supply  for  specific  uses. 
Cyclical  drought  conditions  and  population  and  in- 
dustrial growth  are  the  two  major  factors  in  the 
recent  development  of  Eastern  water  law.  The 
types  of  regulatory  measures  currently  on  the 
statute  books  of  Eastern  states  are  classified  as 
'limited',  'moderate',  and  'strong',  in  order  to  con- 
vey an  over-all  impression  of  the  status  of  Eastern 
regulation  today.  A  detailed  review  of  selected  laws 
makes  up  the  remainder  of  the  article.  The  prin- 
cipal types  of  allocation  laws  present  in  the  strong 
new  ground  and  surface  water  laws,  miscellaneous 
other  legislation  concerning  ground  and  surface 
waters,  and  legislation  for  diffused  surface  water 
are  detailed.  Most  Eastern  states  with  legislation 
concerning  use  of  diffused  surface  water  have  con- 
firmed the  common  law  rule  of  absolute  ownership. 
Recent  proposals  have  leaned  toward  other  solu- 
tions, such  as  using  a  rule  of  reason  or  making  dif- 
fused surface  water  subject  to  permit-type  regula- 
tion. 
W68-00I17 


IS  PUBLIC  INTERVENTION  IN  WATER 
RESOURCES  DEVELOPMENT  CONDUCIVE 
TO  ECONOMIC  EFFICIENCY, 

New  Mexico  Univ.  School  of  Law,  Albuquerque. 
John  V.  Krutilla. 

Natural  Resources  Journal,  Vol  6,  No  I,  pp  60-75, 
Jan  1966.  16  p,  1  tab,25ref. 

Descriptors:  *  Welfare  (Economics),  Input-output 
analysis,  "Cost-benefit  analysis.  Cost-benefit  ratio, 
•Interest  rate.  Marginal  return,  Investment, 
♦Economic  efficiency,  Marginal  costs,  Average 
costs.  Income,  Reimbursable  costs,  *Water 
resources  development. 

The  history  and  precepts  of  welfare  economics  is 
presented  and  related  to  the  necessity  of  public  in- 
tervention. Efficiency  was  the  end  of  intervention. 
The  Treasury  Federal  Reserve  Accord  in  1951  and 
a  change  in  national  administrations  prompted  in- 
creased interest  in  the  water  resources  field.  In- 
terest rates  and  cost-benefit  analysis  are  discussed. 
The  article  contains  a  table  comparing  yields  of 
government  securities  and  computed  coupon  rates. 
A  discussion  of  economic  evaluation  and  reimbur- 
sement is  related  to  economic  efficiency.  An  analo- 
gy to  management  of  the  Ruhr  in  Germany  is  used. 
A  separate  action  considers  the  govermental  agen- 
cy as  a  medium  of  public  intervention.  A  reassess- 
ment of  public  intervention  machinery  is  proposed 
in  the  conclusion 
W68-00127 


COST  DEPLETION  OF  GROUNDWATER, 

Stanford  University,  Stanford. 

John  H.  Messing. 

Stan  L  Rev,  Vol   18,  No  4,  pp  1229-1236,  May 

1966.  8  p,  4 1  ref. 

Descriptors:     'Groundwater,    Reservoirs,    Water 
consumption,    Water   utilization,    *Taxcs,   Costs, 
•Water  costs.  Capital  costs.  Federal  Government, 
Legal  aspects. 
Identifiers:  'Cost  depletion. 

United  States  v  Shurbet,  347  F.  2d  103  (5th  Cir. 
1965),  decided  for  the  first  time  the  question  of 


whether  groundwater  is  the  subject  of  cost  deple- 
tion. The  case  held  that  groundwater  extracted 
from  the  Ogallala  reservoir  and  used  for  irrigation 
was  eligible  for  cost  depletion,  but  only  in  light  of 
the  peculiar  conditions  of  the  case.  The  Internal 
Revenue  Service  announced  that  it  will  follow  the 
decision  only  for  water  extracted  from  this  reser- 
voir. The  article  poses  two  questions:  whether 
groundwater  is  a  depletable  resource,  and  if  so, 
under  what  conditions  depletion  is  or  should  be 
available.  The  issue  of  cost  depletion  for  ground- 
water depends  on  whether  water  falls  within  one  of 
the  categories  of  section  611  of  the  Internal 
Revenue  Code  of  1 954.  After  examining  the  oppos- 
ing arguments,  it  is  concluded  that  groundwater  is  a 
depletable  resource.  If  this  conclusion  is  correct, 
then  whether  depletion  is  available  for  a  particular 
accumulation  of  groundwater  depends  upon  the 
nature  of  the  taxpayer's  investment,  the  character 
of  the  deposit,  and  the  use  made  of  the  water.  Each 
of  these  factors  is  analyzed,  and  additional  deple- 
tion allowances  are  suggested 
W68-OOI31 


GOVERNMENTAL  REFILLING  OF  LAKES 
AND  PONDS  AND  THE  ARTIFICIAL  MAIN- 
TENANCE OF  WATER  LEVELS:  MUST  JUST 
COMPENSATION  BE  PAID  TO  ABUTTING 
LANDOWNERS, 
Texas  Law  Review,  Austin. 
Robert  E.  Beck. 

Texas  L  Rev,  Vol  46,  No  2,  pp  180-212,  Dec  1967. 
33  p,  I  13  ref. 

Descriptors:  'Accretion  (Legal  aspects).  Bounda- 
ries (Property).  Lakes,  Ponds,  Water  level  fluctua- 
tions, 'Water  levels,  'Water  policy,  'Eminent 
domain,  Judicial  decisions.  Slate  governments, 
Watercourses  (Legal),  'Riparian  rights,  'Riparian 
land.  Boundary  disputes.  Water  law. 

The  article  analyzes  three  questions  in  determining 
whether  and  under  what  circumstances  the  state 
government  may  carry  out  a  program  of  artificial 
maintenance  of  a  high  water  level  without  the 
necessity  of  compensating  abutting  landowners. 
( 1 )  Whether  there  is  a  littoral  right  to  alluvion  pro- 
perty. A  court  may  lake  either  a  lump-sum  or  a 
selective  approach  to  the  various  littoral  rights.  If  a 
selective  view  is  taken,  then  the  right  to  future  allu- 
vion may  or  may  not  be  a  vested  property  right. 
Cases  and  policy  on  both  sides  of  the  issue  are 
discussed.  The  additional  question  of  the  time 
when  alluvion  may  form  and  cause  a  clear  vested 
right  to  arise  is  examined  in  some  detail.  ( 2 )  If  allu- 
vion is  property,  whether  there  has  been  a  taking  or 
damaging.  The  two  primary  arguments  generally 
available  to  the  government  on  this  issue,  one 
based  on  the  slate's  interest  in  the  water  and  the 
other  on  the  state's  ownership  of  the  underlying 
bed,  are  discussed.  (3)  What  is  the  measure  of  just 
compensation.  Difficulties  inherent  in  determining 
such  a  measure  are  brought  out.  The  article  closes 
with  a  brief  summary  and  a  conclusion. 
W68-O0138 


GROUND  WATER -DEPLETION  OF  A  WAST- 
ING ASSET, 

Southern  Methodist  Univ.  School  of  Law ,  Dallas. 

Ronald  L.  Palmer. 

SW  L  J,  Vol  19,  pp  791-800,  1965.  10  p,  51  ref, 

disc. 

Descriptors:    'Ground    water   mining.    Resevoirs, 
Water  table.  'Taxes,  Income,  Water  level  fluctua- 
tions. 
Identifiers:  Cost  depletion  allowance. 

In  United  States  v.  Shubert,  347  F.  2d  103  (5th  Cir. 
1965),  the  Court  held  that  water  removed  from  a 
ground  water  resevoir  beneath  the  taxpayer's  pro- 
perty and  used  to  irrigate  crops  was  a  'natural 
deposit'  within  the  meaning  of  federal  income  tax 
statutes  and  permitted  the  taxpayer  to  take  a  cost- 
depletion  allowance  for  water  removed  The  court 
limited  its  determination  to  the  particular  facts  of 
this  case  where  the  water  had  been  trapped  in  a 


natural  resevoir,  there  was  no  appreciable 
replenishment,  the  taxpayer  was  able,  with 
reasonable  certainty,  to  measure  the  water  table 
decline  beneath  his  property,  and  establish  the 
required  cost  basis  of  the  resevoir.  The  note  points 
out,  however,  that  the  court  failed  to  decide  several 
crucial  issues,  such  as:  ( I )  Is  production  necessary; 
or  will  the  taxpayer  qualify  where  the  water 
declines  by  natural  means  or  a  neighbors  drainage 
(2)  If  production  is  required,  must  it  be  pursuant  to 
income  producing  activity.  (3)  Is  there  a  limit  on 
the  disproportionality  allowable  between  income 
and  depletion  calculated  by  decline  in  water  level 
(4)  Will  other  minerals  qualify  as  'natural  deposits' 
for  depletion  purposes. 
W68-60I47 


URBAN  WATER  SUPPLY:  A  SECOND  LOOK, 

California    Univ..    Los    Angeles.    Indiana    Univ.. 

Bloomington. 

Jack  Hirshleifer,  and  J  W.  Milliman. 

American  Econ  Rev,  Vol  LVII,  No.  2,  pp  169-178, 

May,  1967.  I  Op,  4  tab,  12  ref,  disc. 

Descriptors:  'Discount  rale.  Pricing,  Marginal 
Costs,  Storage  capacity,  'Elasticity  of  demand, 
•Water  requirements.  New  York,  California,  Hud- 
son River. 

Identifiers:  'Cannonsville  Dam,  'Feather  River 
Project. 

There  has  been  consistent  overpricing  and  over- 
building in  regards  to  urban  water  supplies  Reallo- 
cation of  existing  supplies  by  use  of  flexible  prices 
is  rarely  considered.  This  is  due  to  political  and 
legal  influences  and  to  faulty  economic  reasoning. 
There  is  a  belief  in  certain  inelastic  needs  for  water, 
rather  than  in  economic  demands,  even  though 
sensitivity  to  price  changes  has  refuted  this.  For 
New  York  in  I960  it  was  contended  that  metering 
and  leakage  control  were  economic  substitutes  for 
the  proposed  Cannonsville  Dam,  and  that  even  a 
dam  on  the  Hudson  would  have  been  cheaper  It  is 
also  believed  that  the  proposed  dam  would  have 
been  of  little  assistance  during  the  1965  water 
shortage  The  idea  of  California  building  the 
Feather  River  Project  in  I960  was  deemed  prema- 
ture There  were  already  excessive  supplies,  and 
rate  increases  as  well  as  reallocation  from  agricul- 
ture and  wastes  would  have  been  cheaper.  As  a 
result  the  area's  water  wholesaler,  the  Metropolitan 
Water  District,  was  pressured  into  buying  this  enor- 
mous supply  of  high  cost  water  from  the  state.  As  a 
result  area  costs  should  be  $58  an  acre  foot  by 
1975  (as  compared  to  $15  in  I960),  and  $26  for 
agriculture  (up  from  $1  2  in  1960). 
W68-00166 


NONMARKET  VALUES  AND  EFFICIENCY  OF 
PUBLIC  INVESTMENTS  IN  WATER 
RESOURCES, 

Michigan  State  Univ..  East  Lansing. 

Allan  A.  Schmid. 

American  Econ  Rev,  Vol  LVII,  No  2,  pp  158-168, 

May,  1967.  II  p.disc. 

Descriptors:  Efficiencies,  Welfare,  Optimization, 
•Intangible  benefits.  'Pricing,  Environmental  ef- 
fects. Alternative  costs. 

Identifiers:  Public  good.  'Externalities.  Pareto  op- 
timum. 

Predictive  purposes  require  pricing  the  benefits  of 
the  intangible  goods  and  incommensurable  goods 
derived  from  water  resources:  any  use  of  resources 
involves  an  opportunity  cost.  An  exchange  ratio  ex- 
ists even  if  no  trade  occurs,  since  an  alternative  has 
been  foregone.  When  it  is  said  that  the  benefits  of 
some  goods  cannot  be  measured,  what  is  really 
meant  is  that  we  are  ignorant  of  their  desired 
characteristics  or  utility.  Water  with  different 
chemical  and  biological  content  could  be  con- 
sidered as  different  products  and  each  product 
would  have  different  cost  and  demand  schedules 
whose  interactions  would  be  analyzed  In  the  case 
of  externalities  we  know  only  that  a  Pareto-bctter 
trading  possibility  exists.   For  example,  a   water 
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owning  firm  docs  not  know  some  fisherman  would 
pay  for  pollution  reduction,  and  a  trade  beneficial 
to  both  parties  is  not  negotiated.  Externality  theory 
is  not  useful  for  questions  of  the  property  right  to  a 
resource  that  becomes  newly  useful.  For  new  non- 
marginal  public  goods  neither  the  cost  nor  value 
are  known,  since  opportunity  cost  is  a  function  of 
derived  product  prices.  Empirical  analyses  could 
allow  the  decision  on  the  ultimate  impact  of  these 
investments  to  be  left  to  the  public. 
W68-00I67 


APPLICATION  OF  MARGINAL  ECONOMIC 
ANALYSIS  TO  RESERVOIR  RECREATION 
PLANNING, 

Kentucky  Univ.,  Lexington. 

John  Ellis  Sirles,  III. 

Research  Rept   12,  Kentucky  Water  Resrcs  Inst, 

Lexington,  1968,  99  p,  14  fig,  19  tab,  31  ref. 

Descriptors:  'Recreation,  Psychological  aspects, 
'Recreation  demand.  Recreation  facilities, 
Economic  efficiency.  Planning,  Water  resources 
development,  Project  planning,  Cost  comparisons, 
Marginal  benefits,  'Marginal  costs. 
Identifiers:  'Recreation  visitation. 

Recreation  visitation  and  facility  cost  data  were 
analyzed  for  3  reservoirs  in  the  Ohio  River  Valley 
to  derive  a  method  for  selecting  the  optimum  level 
of  recreation  facility  development  by  marginal 
economic  analysis.  The  visitation  data  were  used  to 
determine  factors  expressing  the  time  distribution 
of  facility  use  over  the  day,  week,  and  year  and  the 
number  of  recreation  visitors  who  could  be  accom- 
modated per  unit  area.  The  facility  cost  data  were 
used  to  estimate  annual  cost  and  marginal  cost  as 
functions  of  annual  visitation.  The  marginal  cost 
curve  was  found  to  have  a  characteristic  U  shape 
and  depend  on  the  size  of  the  facility  and  the  densi- 
ty of  the  surrounding  population.  Potential  visita- 
tion to  a  large  facility  was  estimated  and  converted 
to  a  potential  benefit  by  a  unit  value  based  on  travel 
cost.  A  method  was  developed  for  estimating  actual 
visitation  to  a  smaller  facility  as  limited  by  size 
restrictions.  The  costs  of  providing  a  larger  facility 
could  then  be  compared  with  additional  benefit 
from  the  greater  number  of  visitors  attracted  to 
select  the  optimum  facility  size. 
W68-00I88 


COMPENSATION  FOR  FLOWAGE  EASE- 
MENT-RECENT DEVELOPMENTS, 

Mercer  Univ.,  Walter  F.  George  School  of  Law, 

Macon,  Georgia. 

Willard  C.Wheeler. 

Mercer  L  Rev,  Vol  13,  No  2,  pp  416-420  Spring 

1962.  5  p,  35  ref. 

Descriptors:  'Eminent  domain,  'Compensation, 
Federal  government.  Navigable  rivers.  Condemna- 
tion, Easements,  Judicial  decisions,  Legal  aspects, 
Hydroelectric  plants,  'Condemnation  value. 
Riparian  land. 
Identifiers:  'Flowage  easement,  Flood  Control  Act. 

A  judicial  formula  to  ascertain  the  amounts  of  com- 
pensation due  an  owner  of  riparian  land  over  which 
a  flowage  easement  has  been  condemned  by  the 
Federal  government  is  given.  The  government  con- 
demned a  flowage  easement  over  land  in  which 
respondent  held  a  perpetual  and  exclusive  flowage 
easement.  The  only  question  was  the  proper 
amount  of  compensation.  The  U.  S.  Supreme  Court 
held  the  proper  value  of  the  land  to  be  the  non- 
riparian  value  of  the  servient  land  discounted  by 
the  improbability  of  the  easements  exercise,  ex- 
cluding consideration  of  the  prospect  of  govern- 
mental appropriation  or  such  depreciation  in  value 
as  the  prospect  of  governmental  taking  might 
cause.  Thus,  the  availability  of  the  lands  for  water 
power  was  not  considered  in  determining  fair  mar- 
ket value.  The  U.  S.  holds  a  dominant  servitude  in 
all  navigable  streams  but  this  servitude  docs  not  ex- 
tend beyond  the  bed  of  the  river.  Land  without  the 
dominant  servitude  is  compensable.  Both  the 
Federal  government's  power  to  regulate  commerce 
and  the  general  welfare  power  arc  involved. 


W68-00233 


NO  COMPENSATION  FOR  POTENTIAL 
POWER  SITE  VALUE  OF  LAND  CONDEMNED 
PURSUANT  TO  EXERCISE  OF  NAVIGATION 
SERVITUDE. 

Columbia  Univ.  Law  School,  New  York. 

Colum  L  Rev,  Vol  56,  pp  795-798,  May  1956.  4  p, 
23  ref. 

Descriptors:      'Condemnation,      'Condemnation 

value.  Compensation,  Legal  aspects,  Riparian  land, 

'Riparian  rights.  Navigable  rivers,  Flood  control, 

Multiple-purpose  projects. 

Identifiers:   'Navigation  servitude,  Constitutional 

law. 

When  the  United  States  condemns  uplands  sur- 
rounding a  stream  for  purposes  which  include  the 
improvement  of  navigation,  just  compensation 
does  not  include  any  special  value  of  the  land  eased 
on  utilization  of  the  natural  flow  of  the  stream.  The 
owner  of  riparian  rights  on  navigable  interstate 
waters  holds  these  rights  subject  to  a  navigation 
servitude  in  the  United  States  to  appropriate  them 
without  compensation  in  the  exercise  of  its  exclu- 
sive control  over  navigable  interstate  waters.  Thus, 
no  compensation  for  riparian  rights  appurtenant  to 
the  uplands  is  included  in  the  condemnation  award. 
The  exercise  of  the  navigation  servitude  has  now 
been  extended  to  situations  where  the  improve- 
ment of  navigation  is  only  an  incidental  benefit  to 
the  main  purpose  of  the  project,  such  as  flood  con- 
trol or  development  of  power.  Further,  clear 
authorization  by  Congress  is  no  longer  necessary  to 
the  exercise  of  the  navigation  servitude. 
W68-00236 


A    SOCIALLY    OPTIMUM    PRICING    POLICY 
FOR  A  PUBLIC  WATER  AGENCY, 

University  of  Washington,  Seattle,  Wash;  Universi- 
ty of  California,  Berkeley,  Calif. 
Gardner  Brown,  Jr,  and  C.  B.  McGuire. 
Water  Resources  Res,  Vol  3,  No  I ,  pp  33-43,  1967 
II  p,5tab. 

Descriptors:  'Water  policy,  Water  resources,  Ir- 
rigation districts,   Water  supply,  Water  demand, 
Water  rates.  Tax  rate,  'Social  aspects,  'Water  allo- 
cation (Policy),  Cost  allocation. 
Identifiers:  Kern  County,  Calif. 

The  Kern  County  Water  Agency,  one  of  the  prin- 
cipal contractors  for  water  in  the  first  stage  of  the 
California  water  plan,  is  a  model  for  determining 
the  socially  optimum  price  to  charge  irrigation  dis- 
tricts for  surface  and  groundwater  supplies.  A  sta- 
ble environment  is  assumed  with  respect  to  ground- 
water conditions  and  water  demand  functions.  The 
existence  of  unadjudicated  rights  to  groundwater 
supplies  caused  a  divergence  between  social  and 
private  optimums.  An  appropriately  conceived 
pumping  tax  achieved  the  social  optimum.  Water 
prices,  tax  rates  and  optimum  lift  levels  are  esti- 
mated for  7  irrigation  districts,  members  of  the 
master  agency. 
W68-00306 


6D.  Water  Demand 


THE  FEDERAL  RESERVED  WATER  DOC- 
TRINE-APPLICATION TO  THE  PROBLEM  OF 
WATER  FOR  SHALE  OIL  DEVELOPMENT, 

Wyoming  Univ.,  Laramie. 

Richard  A.  Hillhouse. 

Land  and  Water  L  Rev,  Vol  3,  No  I,  pp  75-102 

1 968.  27  p,  97  ref. 

Descriptors:  'Oil  shale,  Water  allocation  (Policy), 
'Colorado  River  Basin,  Colorado,  Utah,  Wyoming, 
'Federal  reservations,  'Reservation  doctrine, 
♦Federal-state  water  rights  conflicts,  Long-term 
planning.  Land  resources,  Non-navigable  waters, 
Resource  allocation,  Competing  uses,  Water  rights. 
Water  policy,  Social  values,  'Withdrawn  lands. 


Identifiers:  Colorado  doctrine,  'Federal  reserved 
water  doctrine,  'Pelton  Doctrine,  Naval  oil  shale 
reserves. 

Oil  shale  is  located  in  arid  regions;  yet  significant 
amounts  of  water  will  be  required  for  the  extraction 
of  oil.  One  method  of  acquiring  water  rights  for 
Governmental  shale  oil  development  is  through  an 
application  of  the  federal  reserved  water  doctrine. 
This  gives  the  federal  government  power  to  reserve 
all  non-navigable  waters  contiguous  with  public 
land,  a  power  limited  in  that  by  creating  a  reserva- 
tion the  government  can  only  withdraw  that 
amount  of  water  consistent  with  the  purpose  be- 
hind the  withdrawal  of  the  land  from  the  public 
domain.  State  created  water  rights  acquired  after 
the  reservation  are  subordinate  to  this  federal 
power.  The  article  concludes  that  the  doctrine  as 
applied  to  shale  oil  bearing  land  withdrawn  for  in- 
vestigation by  executive  orders  issued  in  1916, 
1924,  and  1930,  does  not  result  in  the  reservation 
of  water  rights  for  its  development,  since  this  would 
not  be  in  accordance  with  the  purpose  behind  the 
reservation.  An  opposite  conclusion  is  reached  as 
to  certain  lands  reserved  for  development  by  the 
Navy.  However,  the  author  finds  that  the  policy  of 
maximum  beneficial  utilization  of  water  resources 
weighs  against  application  of  the  doctrine  to  both 
reservations. 
W68-00102 


INTRODUCTION  TO  WATER  USE  LAW  IN 
NORTH  CAROLINA, 

North  Carolina  Law  Review,  Chapel  Hill. 
William  B.  Aycock. 

N  C  L  Rev,  Vol  46,  No  2,  pp  1-38,  Dec  1967.  38  p, 
1 70  ref. 

Descriptors:  Surface  runoff,  Subsurface  waters, 
'Reasonable  use,  Water  pollution,  'Administrative 
agencies,  'North  Carolina,  'Water  law,  'Water 
policy,  Riparian  land,  'Riparian  rights,  Riparian 
waters,  'Water  permits,  Watercourses  (Legal), 
Water  pollution  control,  'Legislation,  Natural  flow 
doctrine.  Ownership  of  beds. 

Laws  defining  the  rights  of  landowners  in  water 
resources  and  laws  on  water  use  designed  to  pro- 
tect the  public  interest  are  examined  in  detail. 
Private  rights  concerning  watercourses,  diffused 
surface  water,  and  underground  water  are  first 
delineated.  Riparian  rights  govern  interests  in 
watercourses  and  underground  water  where  legisla- 
tion is  inapplicalbe.  North  Carolina  rejects  the 
natural  flow  rule  and  instead  follows  the  reasonable 
use  rule.  This  rule  is  examined  as  it  applies  to  diver- 
sion, detention  or  acceleration  of  flow,  backups 
and  pollution.  The  navigable-non-navigable 
dichotomy  as  it  affects  riparian  rights,  public  rights, 
and  bed  ownership  is  discussed.  Public  interest  in 
water  use,  unlike  private  rights  in  water  resources, 
is  governed  primarily  by  legislation.  The  history  of 
legislation  prior  to  the  Water  Use  Act  of  1967, 
creating  the  Board  of  Water  and  Air  Resources,  is 
analyzed.  The  1967  Act  applies  to  surface  and  un- 
derground watercourses,  and  empowers  the  Board, 
following  specific  and  detailed  procedures,  to 
declare  a  'capacity  use  area.'  Water  users  in  this 
area  are  required  to  secure  a  permit  from  the  Board 
where  the  use  is  in  excess  of  100,000  gallons  daily. 
Discretion  in  the  Board  to  issue  a  permit  is  limited 
to  consumptive  uses. 
W68-00111 


DRY  COMMENTS  ON  WATER, 

New    York    County    Lawyers    Association,    New 

York. 

J.  K.  Coleman. 

N  Y  County  B  Bull,  Vol  23,  No  I,  pp  9-14,  1965- 

1 966.  6  p,  32  ref. 

Descriptors:  Competing  uses.  Reasonable  use, 
Water  shortage.  Water  utilization.  Water  pollution, 
'New  York,  Water  control,  'Water  law,  Water 
resources,  Civil  law,  Legal  aspects,  'Legislation, 
Natural  flow  doctrine,  'Riparian  rights,  State 
governments,  Usufructuary  right.  Riparian  land, 
Prior  appropriation. 
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Identifiers:  Common-law  doctrine. 

The  article  focuses  on  New  York's  water  resources 
problems  and  legislative  attempts  to  cure  the  com- 
mon law's  inability  to  cope  with  modern  water  use 
problems.  The  common  law  doctrine  of  riparian 
rights,  as  distinguished  from  the  civil  law,  prior  ap- 
propriation, and  interstate  common  law  doctrines 
of  riparian  rights,  prevails  in  New  York.  The  com- 
mon law  doctrine  is  criticized  as  discouraging  the 
most  beneficial  use  of  water  by  emphasizing  the 
continued  flow  of  streams,  and  by  confining  water 
rights  to  landowners  adjacent  to  the  stream. 
Further  problems  with  the  common  law  doctrine 
are  found  in  the  uncertainty  involved  in  applying 
the  reasonable  use  rule  and  in  determining  the  ex- 
tent to  which  water  rights  are  vested  property  rights 
protected  by  the  Federal  Constitution.  This  uncer- 
tainty tends  to  discourage  long-term  investments  in 
water  uses.  New  York's  experience  with  these 
problems,  and  the  failure  of  the  legislature  to 
adequately  deal  with  them,  is  examined.  Control  of 
the  use  of  water  by  the  issuance  of  permits  to  water 
users  for  prescribed  periods  of  time  is  mentioned  as 
one  solution  to  these  problems. 
W68-00120 


A  STATE  STATUTE  TO  PROVIDE  CONTROLS 
FOR  EQUITABLE  DISTRIBUTION  OF  WATER. 

Harvard  Student  Legislative  Research  Bureau, 
Cambridge. 

Harv  J  Legis,  Vol  4,  No  3,  pp  399-419,  June  1967. 
21  p,70ref 

Descriptors:  'Beneficial  use,  Administration,  "Ad- 
ministrative agencies.  Water  resources  develop- 
ment. Water  utilization,  "Planning,  Water  law, 
"Water  policy,  Water  users,  "Legislation,  Prior  ap- 
propriation. Riparian  rights,  "State  governments. 
Water  law,  "Water  rights,  "Water  permits. 

The  article  suggests  that  an  administrative  system 
controlling  the  use  and  distribution  of  water,  which 
effectively  checks  misallocation  and  pollution,  can 
insure  the  best  possible  supply  of  water  for  the  fu- 
ture. Inadequacies  of  the  riparian  and  prior  ap- 
propriation systems,  along  with  expected  ad- 
vantages of  the  administrative  approach,  are  set 
forth.  Current  water  rights  legislation  is  examined, 
and  a  'model'  water  rights  statute  is  proposed.  Sig- 
nificant features  of  the  proposed  statute  include  the 
creation  of  a  Water  Resources  Board  to,  among 
other  things,  gather  information  and  administer  a 
water  permit  system.  Generally,  permits  limited  to 
a  ten  year  period  are  required  for  water  uses  ex- 
ceeding 5000  gallons  daily  and  are  only  issued  for  a 
beneficial  use  of  water  resources.  Jurisdiction  and 
powers  of  the  board,  permit  procedure,  and  rules 
for  application,  hearing,  and  judicial  review  are  in- 
cluded in  the  proposed  statute. 
W68-00I24 


PRIOR  APPROPRIATION  IN  MISSISSIPPI -A 
STATUTORY  ANALYSIS, 

Mississippi  State  Bar,  University. 

William  M.  Champion. 

Miss  L  J,  Vol  39,  No  1,  pp  1-38,  Dec  1967.  39  p, 

203  ref 

Descriptors:  Mississippi,  "Prior  appropriation,  Ad- 
ministrative agencies,  Domestic  water.  Legal 
aspects,  Legislation,  Priorities,  Permits,  Water  law, 
"Water  allocation  (Policy),  Water  transfer,  Water 
rights. 

The  purpose  of  the  article  is  to  examine  Mississip- 
pi's prior  appropriation  act  in  the  light  of  the  state's 
riparian  background,  administrative  interpretation 
of  the  act,  western  experience  in  prior  appropria- 
tion, and  to  draw  some  conclusions  as  to  its  mean- 
ing. The  act  protects  vested  rights  and  imposes  a 
permit  system  on  applicants,  but  does  not  provide 
for  continued  exercise  of  riparian  rights  as  such. 
The  act,  with  a  few  exceptions,  regulates  only  sur- 
face water  other  than  diffused  surface  water.  Two 
types  of  users  are  recognized:  those  whose  use  had 
commenced  on  or  prior  to  the  effective  date  of  the 


act  (prior  users),  and  those  whose  initial  use  was 
subsequent  thereto  (subsequent  users).  Prior  users 
have  priority  over  subsequent  users,  provided  their 
claim  is  made  on  time.  Rights  may  be  subsequently 
lost  or  modified  by  forfeiture,  abandonment,  action 
of  the  Board  for  good  cause  shown,  and  by  order  of 
a  court.  These  rights  are  not  subject  to  loss  by  ad- 
verse possession  or  prescription,  but  are  transfera- 
ble under  certain  conditions.  Some  provision 
should  be  made  to  allow  the  appropriator  access  to 
the  water  source,  since  it  is  not  required  that  his 
property  be  appurtenant  to  water  in  order  to  use  it. 
W68-00I28 


REVIEW    OF    DEVELOPMENTS    IN    WATER 
UTILITY  LAW  1965-1966. 

American  Water  Works  Association,  New  York. 

Journal  American  Water  Works  Association,  Vol 
59,  No  3,  pp  389-396,  Mar  1967.  8  p.  45  ref 

Descriptors:  "Water  Resources  Planning  Act, 
Federal  Government,  "Rivers  and  Harbors  Act, 
"Legislation,  "Judicial  decisions.  Water  pollution. 
Pollution  abatement.  Regulation,  "Public  utilities, 
•Water  works.  Administrative  decisions,  Adminis- 
trative agencies.  Water  resources  development. 
Identifiers:  Water  Resources  Council,  "Private 
water  companies.  Water  Pollution  Control  Admin. 

This  report  briefly  reviews  1965-1966  Federal  and 
state  case  and  statute  law  affecting  water  utilities. 
The  most  significant  development  this  year  was  the 
enactment  of  a  national  program  of  legislation.  The 
Water  Resources  Planning  Act  was  passed  creating 
a  cabinet-level  Water  Resources  Council  which  is 
to  submit  biennial  assessments  of  the  adequacy  of 
water  resources  and  effectiveness  of  related  federal 
projects.  The  River  and  Harbor  Act  of  1965  con- 
templates federal  construction  and  control  of  water 
treatment  plants.  The  Water  Quality  Act  of  1965 
creates  the  Water  Pollution  Control  Administra- 
tion and  increases  federal  abatement  powers. 
These  expanded  federal  programs  present  a  chal- 
lenge to  the  regulated  water  utility  industry.  Ad- 
ministrators of  the  federal  programs  do  not  want 
federal  money  to  be  funneled  into  the  pockets  of 
stockholders  of  private  water  companies.  This 
overstates  the  problem,  however,  since  federal 
grants  to  regulate  water  utility  are  considered 
grants  in  aid  of  construction  and  are  not  counted 
toward  rate  base  valuation.  State  regulation  is  mov- 
ing toward  regulation  by  commission  rather  than  by 
local  authorities.  Construction  of  competing  facili- 
ties by  a  municipality  is  being  recognized  as  simply 
another  form  of  municipal  condemnation. 
W68-OOI58 


EFFECTS  OF  FEDERAL  LEGISLATION  ON 
THE  INVESTOR-OWNED  WATER  UTILITY, 

American  Water  Works  Association,  New  York. 
Edward  R.  Healy. 

Journal  American  Water  Works  Association,  Vol 
59,  No  3.  pp  285-289,  Mar  1967.  5  p,  2  ref. 

Descriptors:  Federal  government.  Water  supply, 
•Public  utilities,  "Legislation,  Administrative  agen- 
cies. Capital  costs,  "Economics,  "Government  sup- 
ports, "Water  works,  Economic  impact.  Direct 
benefits. 
Identifiers:  Subsidies. 

New  federal  programs  to  subsidize  public  agencies 
supplying  water  services  are  threatening  the  ex- 
istence of  investor-owned  water  utilities.  An 
amendment  to  the  Consolidated  Farmers  Home 
Administration  Act  of  1 96 1  authorizes  grants  of  up 
to  50"7f  to  public  agenices  serving  rural  areas.  The 
Housing  and  Home  Financing  Administration  has 
been  created  with  power  to  make  grants  of  up  to 
50V(  for  the  purchase  of  land  for  public  works.  The 
Public  Works  and  Economic  Development  Act  of 
1965  provides  for  similar  grants  through  the  secre- 
tary of  commerce  for  development  of  public  works. 
Public  Law  89-298  authorizes  the  Federal  govern- 
ment to  assist  in  the  solution  of  water  supply 
problems  in  the  Northeast.  Investor  owned  water 


utilities  are  excluded  under  each  of  these  programs. 
Present  competition  from  government  utilities  is 
strong  due  to  direct  subsidies,  low  cost  financing, 
and  absence  of  tax  liability.  Possible  methods  of 
preserving  the  investor-owned  water  utility  would 
be  to  provede  direct  government  subsidies,  or  in- 
direct subsidies  in  the  form  of  low  interest  govern- 
ment loans,  tax  credits,  or  tax  exemption  on  bonds 
issued  by  the  investor  owned  utility.  Unless  changes 
are  made  the  investor  owned  utility  will  be  unable 
to  compete  with  the  federally  subsidized  govern- 
ment agency. 
W68-00I60 


DETERMINING      WATER      REQUIREMENTS 
FOR  SETTLING  WATER  DISPUTES, 

New  Mexico  Univ.,  Albuquerque. 
Harry  F.  Blaney,  and  Wayne  D.  Criddle. 
Natural  Resources  J,  Vol  14,  No  I,  pp  29-41,  May 
1964.  13  p.  3  tab,  34  ref. 

Descriptors:  Colorado  River  Compact,  Interstate 
compacts,  "Consumptive  use.  Southwest  US,  River 
basin  development,  Water  law.  Beneficial  use, 
•Water  utilization.  "Water  distribution  (Applied), 
"Water  requirements.  Water  allocation  (Policy), 
Irrigation  programs.  Water  policy,  Irrigation  dis- 
tricts, Irrigation  efficiency,  Legal  aspects. 
Identifiers:  International  agreements,  "Blaney- 
Criddle  formula. 

Application  of  the  Blancy-Criddle  (B-C)  formula 
for  determining  the  consumptive  use  of  water  is 
discussed.  Mean  temperature  and  percentage  of 
daytime  hours  are  the  factors  used  to  determine  a 
monthly  consumptive  use  factor.  This  is  in  turn 
used  to  determine  seasonal  consumptive  use  in 
inches.  The  amount  of  water  required  for  irrigation 
projects  can  be  estimated  by  applying  the  B-C  for- 
mula. In  connection  with  adjudication  of  water 
rights  the  formula  can  be  used  to  compute  irriga- 
tion requirements  and  stream  depletion  for  an  en- 
tire river  basin.  Computations  of  water  use  for 
areas  in  several  Western  States  have  been  made 
Compact  negotiations  to  provide  for  apportion- 
ment of  river  systems  have  made  use  of  the  B-C  for- 
mula to  determine  water  needs.  Such  data  was  used 
during  compact  negotiations  between  states  in  the 
upper  Rio  Grande,  Pecos  River  and  Colorado  River 
basins.  Several  states  use  the  formula  to  establish 
diversion  allocations  of  agricultural  water.  The  for- 
mula has  been  used  in  attempting  to  negotiate 
development  plans  for  the  Jordan  River  system  in 
the  Near  East,  and  the  Indus  River  between 
Pakistan  and  India. 
W68-00211 


THE  MUENCH  CASE:  A  BETTER  TEST  OF 
NAVIGABILITY, 

Wisconsin  Univ.  Law  School,  Madison. 

John  L.  Edwards. 

Wis  L  Rev,  Vol  1957,  No  3,  pp  486-494  May  1957. 

9  p,  37  ref. 

Descriptors:  *Navigation,  'Navigable  waters, 
•Public  rights.  Legal  aspects,  'Wisconsin,  Judicial 
decisions.  State  governments.  Relative  rights. 
Recreation,  Aesthetics,  Scenery. 

The  public  right  to  use  waterbody  is  dependent  on 
whether  or  not  the  waterbody  is  found  to  be  naviga- 
ble. In  Nuench  v  Muench  v  Public  Service  Comm. 
261  Wis492,53  NW  2nd  514  ( 1952),  the  Wiscon- 
sin Supreme  Court  adopted  a  new  test  for  naviga- 
bility, broader  than  the  old  saw  log  or  commercial 
value  tests.  Under  the  Muench  test,  if  a  stream  is 
navigable  in  fact  for  any  purpose  whatsoever,  and  if 
any  beneficial  interests  of  the  public  whatsoever 
are  served  by  the  stream,  public  rights  will  be  pro- 
tected. The  court  held  that  public  rights  in  a 
navigable  stream  for  recreational  purposes,  includ- 
ing enjoyment  of  scenic  beauty,  is  a  legal  right  enti- 
tled to  all  protection  given  financial  rights.  A  brief 
summary  of  other  state  tests  of  navigability  is  in- 
cluded. 
W68-0022I 


38 


WATER  RESOURCES  PLANNING-Field  06 
Water  Law  and  Institutions— Group  6E 


ROLE  OF  LOCAL  GOVERNMENT  IN  WATER 
LAW. 

Wisconsin  Univ.,  Madison. 

Andre  M.  Saltoun. 

Wis  L  Rev,  Vol  1959,  No  I,  pp  1 17-141,  Jan  1959. 

25  p,  104  ref. 

Descriptors:     'Wisconsin,    *Local    governments. 
Legal  aspects.  Judicial  decisions,  Zoning,  Riparian 
rights.  Navigable  waters.  Utilities,  Water  works. 
Water  law. 
Identifiers:  'Public  trust  doctrine. 

Local  governments,  acting  as  water  utilities,  as  ad- 
ministrators of  the  public  trust  in  navigable  waters, 
and  as  regulators  of  riparian  rights  through  zoning, 
provide  examples  of  the  great  power  and  influence 
they  can  exercise  over  water  law  and  water  use  in 
Wisconsin.  Considerable  law  is  made  at  the  local 
level  and  no  study  is  complete  unless  it  considers 
the  impact  of  local  government  on  water  laws.  As  a 
public  utility,  local  governments  regulate  water  use 
in  times  of  shortages  through  ordinances,  by  requir- 
ing permits  for  private  wells,  and  by  levying 
surcharges  to  residents  of  unincorporated  areas. 
Under  the  trust  doctrine  in  Wisconsin,  navigable 
waters  are  held  in  trust  by  the  state  for  the  public. 
The  legislature  can  delegate  powers  of  local  legisla- 
tive and  administrative  character  to  countries,  such 
as  boating  regulations,  but  it  is  unconstitutional  to 
entrust  to  them  power  to  regulate  matters  of  state- 
wide concern.  While  riparian  owners  ordinarily  can 
take  water  for  residential,  commercial,  agricul- 
tural, or  industrial  purposes,  when  local  govern- 
ments restrict  the  use  of  the  riparian  land  to  one  of 
these  purposes  by  zoning,  the  riparian  'right'  to 
take  water  for  the  other  purposes  is  lost. 
W68-00225 


WATER  LAW  IN  WEST  VIRGINIA, 

West  Virginia  Univ.,  Morgantown. 

Marlyn  E.  Lugar. 

West  Va  L  Rev,  Vol  66,  No  3,  pp  191-218,  Apr 

1964.  28  p,  91  ref. 

Descriptors:  Beneficial  use,  'Riparian  rights, 
'Reasonable  use,  Water  rights,  Natural  flow  doc- 
trine, Natural  use.  Riparian  land,  Legal  aspects, 
Remedies,  Riparian  waters,  'Water  law.  Water 
utilization,  Judicial  decisions.  Percolating  water. 
Underground  streams,  Surface  waters,  Watercour- 
ses(Legal),  'West  Virginia,  State  governments. 

An  examination  of  the  persons  who  have  a  right  to 
use  water  and  the  quantity  which  may  be  legally 
used  in  West  Virginia  is  presented.  Since  there  are 
no  statutory  provisions  in  West  Virginia,  and  case 
law  is  meager,  conclusions  are  based  on  predictions 
of  how  the  courts  will  decide  these  issues.  West 
Virginia  water  law  follows  the  riparian  doctrine. 
Rights  to  use  stream  water  are  based  on  ownership 
of  land  through  which  the  stream  flows.  Generally, 
riparian  owners  are  restricted  to  reasonable  uses  of 
stream  water,  but  no  cause  of  action  will  arise  until 
an  unreasonable  use  causes  damage  to  a  lower 
riparian  owner.  As  to  surface  waters  not  connected 
with  a  stream,  and  percolating  waters  the  rule 
seems  to  be  that  use  is  restricted  only  by  the 
requirement  that  the  use  be  reasonable  and  benefi- 
cial. It  is  concluded  that  the  predictions  are 
reasonably  accurate.  It  is  recognized  that  some 
phases  of  the  common-law  doctrine  of  riparian 
rights  tend  to  discourage  new  or  expanded  projects. 
The  best  solution  may  be  to  merge  some  facets  of 
the  prior  appropriation  doctrine  with  the  riparian 
doctrine. 
W68-00227 


PROBLEMS  IN  WATER  USE  AND  CONTROL, 

Iowa  State  Univ.,  Iowa  City. 

John  F.  Timmons. 

lowaL  Rev,  Vol  41,  No  2,  pp  160-180,  Win  1956 

21  p,  34  ref. 

Descriptors:  Competing  uses.  Legal  aspects,  Water 
rights,  'Water  utilization.  Water  shortage,  'Water 
demand,  Water  law,  Water  supply,  'Water  control, 
Iowa,  Water  policy,  Comparative  costs,  Compara- 


tive benefits,  'Cost-benefit  analysis,  Cost-benefit 
ratio,  Economic  justification,  Financial  analysis, 
Legislation,  Economic  efficiency. 

Problems  arising  from  the  increasing  scarcity  of 
water  relative  to  demands  are  discussed.  The  na- 
ture of  increasing  demands  for  water,  a  framework 
for  analyzing  water  problems,  objectives  of  water 
uses,  uncertainties  relative  to  water  rights,  and  ele- 
ments of  remedial  action  are  examined.  If  demands 
for  water  continue  to  increase  at  present  rates, 
there  may  be  a  crucial  scarcity  within  a  short  time. 
Fundamental  elements  of  water  problem  are  con- 
flicts among  competing  uses,  and  uncertainties  with 
respect  to  water  rights.  It  is  suggested  that 
economic  analyses  may  reveal  the  relative  value  of 
water  in  alternative  uses.  From  these  studies  a  pri- 
ority could  be  established  as  to  which  projects  war- 
rant immediate  attention.  Data  on  physical  rela- 
tionships should  be  used  in  making  a  proper 
economic  analysis  of  the  value  of  water  projects. 
Legislation  is  considered  essential  to  remove  un- 
certainties associated  with  the  ownership  and  use 
of  water. 
W68-00228 


A  STATE  STATUTE  TO  PROVIDE  CONTROLS 
FOR  EQUITABLE  DISTRIBUTION  OF  WATER. 

Harvard  Law  School,  Cambridge. 

Harv  J  Legis,  Vol  4,  No  3,  pp  399-4 1 9,  June  1 967. 
21  p,  70  ref,  disc. 

Descriptors:  Surface-groundwater  relationships, 
Beneficial  use,  Water  control,  'Water  allocation 
(Policy),  'Administrative  agencies.  Water  law, 
'Legislation,  State  governments.  Model  studies, 
Reasonable  use,  Riparian  rights.  Prior  appropria- 
tion. 
Identifiers:  Constitutional  law. 

A  state  statute  for  the  administration  of  water  use  is 
proposed  and  discussed.  Advantages  of  an  adminis- 
trative over  a  judicial  approach  in  establishing  a 
comprehensive  plan  for  water  allocation  are  set 
forth.  The  proposed  statute  is  compared  with  exist- 
ing state  legislation  and  with  the  Model  Water  Use 
Act  drafted  by  Michigan  Law  School.  The 
proposed  statute  is  unique  in  that  all  other  legisla- 
tion exempts  from  regulation  domestic  uses.  This 
statute  instead  allows  use  up  to  5000  gallons  per 
day  for  any  use  before  a  permit  is  required.  This 
figure  was  chosen  to  exempt  domestic  and  non- 
domestic  uses  too  small  to  be  worth  the  administra- 
tive burden.  The  proposed  statute  and  perhaps  one 
other  arc  the  only  ones  which  do  not  exempt  exist- 
ing uses.  Constitutional  problems  inherent  in  regu- 
lating existing  uses  are  discussed. 
W68-00235 


FEDERAL  WATER  RIGHTS  LEGISLATION 
AND  THE  RESERVED  LANDS  CONTROVERSY. 

Georgetown  Law  Journal,  Washington,  DC. 

Geo  L  J,  Vol  53,  No  3,  pp  750-791,  Spring  1965. 
42  p,  221  ref. 

Descriptors:  'Reservation  doctrine,  Desert  Land 
Act,  Federal-State  water  rights.  Conflicts,  Public 
rights,  'Federal  jurisdiction,  Legal  aspects,  Con- 
sumptive use,  Withdrawal,  Non-navigable  waters. 
Water  resources  development.  Legislation,  Unap- 
propriated water,  Appropriative  rights. 

One  conflict  between  state  and  federal  control  of 
water  use  arises  from  the  power  of  Congress  to  con- 
trol water  originating  or  existing  within  the  bounda- 
ries of  property  belonging  to  the  United  States.  The 
conflict  is  between  the  state  law  prior  appropria- 
tion principle  that  the  first  user  has  a  prior  right 
which  may  be  forfeited  under  certain  circum- 
stances, and  the  reservation  doctrine  holding  that 
the  federal  government  has  title  to  unappropriated 
waters  in  non-navigable  streams  on  reserved 
federal  lands  which  is  not  forfeited  by  non-con- 
formity with  state  law.  The  reserved  right  extends 
to  consumptive  uses,  dates  from  the  date  of  reser- 


vation, subordinates  all  subsequent  state-created 
appropriative  rights  and  reserves  a  quantity  of 
water  'consistent  with  the  purpose  for  which  the 
land  was  reserved.'  The  cutting  off  of  subsequent 
rights  acquired  under  state  law  by  the  federal 
reserved  right  is  a  possible  impediment  to  water 
resource  development  by  non-federal  sectors.  To 
counter  this,  Congress  should  establish  machinery 
to  determine  the  reasonableness  and  extent  of 
federal  needs  on  reserved  lands  and  accordingly 
prescribe  limits  on  federal  rights  in  terms  of  quan- 
tum of  water  beyond  which  the  respective  states 
could  control  and  administer. 
W68-00241 


A  DRINK  FROM  THE  DESERT, 

US  Water  Conservation  Laboratory,  Phoenix,  Ariz. 

Ray  D.  Jackson,  and  C.  H.  M.  van  Bavel. 

USDA  Yearbook  of  Agr,  pp  175-177,  1967.  3  p,  3 

photo. 

Descriptors:  'Potable  water,  'Solar  stills,  'Water 
sources,  Soil  moisture,  'Deserts,  Plastics,  Films, 
Desert  plants,  Cacti,  Arid  lands,  Beaches,  Sands, 
Equipment. 
Identifiers:  'Survival. 

A  new  device  called  a  'survival  still'  has  been 
developed  that  enables  people  to  get  a  drink  of 
water  from  the  desert  soil  and  plants.  The  still,  con- 
sisting of  a  plastic  film  about  6  feet  square  and  a 
plastic  drinking  tube  and  a  small  container,  will 
produce  about  2  pints  of  water  during  the  day  and 
about  1  pint  at  night.  The  dryness  of  the  soil,  availa- 
bility of  plant  materials,  exposure  to  sunlight  and 
ease  of  digging  a  pit  3  feet  across  and  2  feet  deep 
are  considered  when  deciding  where  to  locate  the 
still.  This  modest  but  dependable  source  of  water 
could  prevent  many  tragedies. 
W68-00262 


BECOME  MORE  WATER  WISE.  PART  I  --  THE 
ANIMALS' NEEDS, 

South  Australia  Department  of  Agriculture,  Ade- 
laide. 

D.  W.  Russell. 

J  Agr  South  Australia,  Vol  70,  No  I  1 ,  pp  380-384, 
June  1967.  5  p.  I  fig,  3  photo. 

Descriptors:  Water  sources.  Water  quality.  Water 
tanks,  Stock  water,  Evaporation,  Water  loss.  Water 
supply,  Water  storage.  Storage,  Sheep,  Cattle,  Ru- 
minants, Feeds,  Hay,  Alfalfa,  Nutrients. 
Identifiers:  Australia,  Saltbush. 

The  type  of  livestock  together  with  the  geographi- 
cal location  of  the  range,  temperature,  condition  of 
the  livestock,  animal  maturity,  types  of  feed,  water 
quality  and  the  position  of  water  points  should  be 
taken  into  consideration  when  determining  the  best 
way  of  watering  livestock  to  give  the  highest  return 
for  the  lowest  cost.  Cattle  use  water  2  1/2  times  the 
rate  of  the  same  body  weight  of  sheep;  water  needs 
depend  on  feed,  and  clean  water  with  low  mineral 
content  is  essential. 
W68-00286 


6E.  Water  Law  and 
Institutions 


WATER  LAW  ATLAS;  A  WATER  LAW 
PRIMER,  1968, 

Department  of  the  Interior,  Office  of  the  Solicitor. 
Thomas  A.  Garrity,  Jr.,  and  Elmer  T.  Nitzschke,  Jr. 

N  Mex  Bur  of  Mines  and  Mineral  Resources  Circ 
95,46p,  1968.21  map,  6  ref. 

Descriptors:  'Water  law,  Riparian  rights,  Legal 
aspects.  Prior  appropriation,  'Water  allocation 
(Policy),  Legislation,  Water  utilization,  Land 
tenure,  Groundwater,  Surface  waters,  Weather 
modification,  Rainfall,  Permits,  'Water  rights. 
Preferences  (Water  rights),  Statutes,  Irrigated 
land.  Reasonable  use. 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Identifiers:     'Common     law,     *Atlases,     Water 
problems,  Population  density.  State  acts. 

An  atlas  format  is  used  to  present  a  concise,  basic 
explanation  of  water  law  as  it  presently  exists  in  the 
United  States.  Twenty-one  maps  show  how  the 
States  function  under  water  law  doctrines,  and  how 
particular  problems  of  water  law  are  solved  within 
the  framework  of  rainfall,  topographic  situation, 
population  density,  irrigated  lands,  value  of 
products  grown,  etc.  Each  map  is  accompanied  by 
a  short  discussion  of  the  problem  and  the  solution 
used  by  the  States.  In  all  States,  water  law  is  based 
on  either  the  riparian  or  appropriation  principle. 
All  States  west  of  the  98th  meridian,  as  well  as  Mis- 
sissippi and  Florida,  recognize  the  appropriation 
principle,  while  the  remaining  States  follow  the 
riparian  doctrine  exclusively.  (6  references) 
W68-00004 


TITLE  TO  THE  DEEP  SEABED:  PROSPECTS 
FOR  THE  FUTURE, 

Harvard  International  Law  Club,  Cambridge,  Mass. 
Robert  A.  Creamer. 

Harv  Int'l  L  Rev,  Vol  9,  No  2,  pp  205-231,  Spring 
1968.  27  p,  1 16  ref. 

Descriptors:  Oceans,  'Continental  shelf.  Continen- 
tal slope,  'Ownership  of  beds,  'Deep  water.  Inter- 
national waters,  Law  of  the  sea,  'United  Nations, 
Governments,  International  commissions,  'Inter- 
national law.  Long-term  planning.  Economic  feasi- 
bility, 'Beds,  Legal  aspects.  Mining,  Political 
aspects. 

Identifiers:  International  conventions,  'Truman 
Proclamation. 

International  interest  in  the  ocean  floor  first 
developed  in  1945  with  the  Truman  Proclamation, 
claiming  for  United  States  control  the  natural 
resources  of  the  seabed  and  subsoil  of  the  continen- 
tal shelf  contiguous  to  the  United  States.  This 
stimulated  both  national  and  international  action, 
the  latter  culminating  in  the  1 958  Geneva  Conven- 
tion on  the  Continental  Shelf,  which  defined  the 
outer  limits  of  coastal  control  in  terms  of  exploita- 
bility.  This  definition  is  capable  of  being  applied  to 
mid-ocean  regions,  but  this  was  probably  not  the 
intention  of  the  Convention:  the  legal  status  of  the 
deep  ocean  floor  is  thus  governed  by  'customary' 
international  law.  This  allows  exclusive  national 
claims  to  the  deep  seabed  beyond  the  continental 
shelf  made  on  the  basis  of  occupation  either 
through  military  installations  or  mineral  exploita- 
tion. But  this  aspect  of  'customary'  international 
law  may  permit  a  'colonial  free-for-all;'  and  this 
brings  out  the  need  for  international  control  of  the 
deep  seabed.  This  could  be  accomplished  through 
United  Nations  ownership.  The  ramifications  and 
problems  of  such  ownership  is  discussed,  and  the 
United  States  is  urged  to  take  an  active  role  in  ac- 
complishing it. 
W68-00104 


DEVELOPING  THE  RESOURCES  OF  THE  SEA- 
-SECURITY  OF  INVESTMENT, 

American    Bar    Association    Section    of   Natural 

Resources  Law,  Chicago,  III. 

SeymourS.  Bernfeld. 

Natural  Resources  Lawyer,  Vol  I,  No  I,  pp  82-90, 

Jan  1 968.  9  p,  32  ref. 

Descriptors:  'Continental  shelf,  'Deep  water,  In- 
ternational waters.  Law  of  the  sea,  Oceans,  'Ex- 
ploitation, Long-term  planning,  Project  planning, 
international  commissions,  'United  Nations, 
Water  law,  'International  law,  Beds,  'Ownership 
of  beds,  Political  constraints.  Exploration,  Subsur- 
face investigations,  Beds. 
Identifiers:  'Truman  Proclamation  of  1 945. 

Inquiry  is  made  into  the  adequacy  of  the  legal  cli- 
mate provided  by  existing  law  of  the  sea  to  warrant 
finanical  commitments  necessary  for  undersea 
mineral  resources  development.  The  Geneva  Con- 
vention of  1958  provided  the  first  formal  interna- 
tional recognition  of  the  right  of  nations  to  mine 


beds  of  their  territorial  seas,  although  the  Truman 
proclamation  was  a  unilateral  assertion  of  this 
right.  The  rule  for  determining  national  control 
over  seabed  exploitation  is  governed  by  the  con- 
tinental shelf  concept.  However,  the  Convention 
defined  the  shelf  alternatively  as  seabed  adjacent  to 
the  coast  to  the  depth  of  200  meters  or  superjacent 
seabed  to  depths  admitting  of  exploitation  of  natu- 
ral resources.  The  difficulty  with  this  definition  lies 
in  the  nebulous  nature  of  'exploitation'  and  the  fact 
that  it  provides  no  legal  security  for  exploration  in- 
vestments. A  basic  requirement-creation  of  pos- 
sessary  rights  and  sanctions  for  enforcing  them  dur- 
ing the  exploration  period-is  missing  beyond  the 
200  meter  mark.  Three  alternative  solutions  to  the 
problem  are  posed:  ( I  )  United  Nations  disposition 
of  sea  beds  to  bidder  nations;  (2)  United  Nations 
apportionment  of  sea  beds  among  member  nations; 
(3)  opening  the  seas  and  their  subsoils  for  claim 
staking.  Author  suggests  adoption  of  the  second  al- 
ternative. 
W68-00107 


THE  CONTENTS  OF  DAVIE  JONES'  LOCKER-- 
A  PROPOSED  REGIME  FOR  THE  SEABED 
AND  SUBSOIL, 

Rutgers  Law  Review,  New  Brunswick,  New  Jersey. 
L.F.  E.Goldie. 

Rutgers  L  R,  Vol  22,  No  ),  pp  1-66,  Fall,  1967.  67 
p,  138  ref,  2  append. 

Descriptors:  'Continental  shelf,  'Continental 
slope.  International  waters.  Law  of  the  sea,  'Ex- 
ploitation, 'Resource  allocation.  Public  rights. 
Ownership  of  beds,  'International  commission, 
•Political  aspects,  Social  function.  Deep  water.  In- 
ternational law. 
Identifiers:  Exploitability  test,  200  meter  isobath. 

The  200  meter  isobath  ignores  the  geographic 
realities  of  the  sharp  downward  break  in  the  seabed 
at  the  ocean  rim,  but  has  the  advantage  of  certain- 
ty. The  exploitability  test  is  ambiguous,  may  lead  to 
national  incorporation  of  the  seabed  underlying  in- 
ternational waters,  and  may  result  in  political  con- 
flict as  nations  race  to  claim  the  ocean  floor.  Dif- 
ferent resources  require  different  techniques  for 
exploitation.  States  should  acquire  rights  in  the 
seabed  only  for  resources  which  are  exploitable  at 
that  time.  The  exploitability  test  should  be  aban- 
doned. Three  alternatives  have  been  proposed:  ( I ) 
division  of  the  sea  floor  among  coastal  nations;  ( 2 ) 
application  of  the  laws  of  the  nation  whose  expedi- 
tion occupies  the  particular  area  of  the  seabed;  ( 3 ) 
establishment  of  an  international  leasing  agency. 
The  first  proposal  yields  unjust  and  bizarre  results. 
The  second  could  result  in  a  breakdown  in  laws  in- 
suring proper  methods  of  exploitation  by  encourag- 
ing large  corporations  to  register  under  the  flag  of 
nations  with  permissive  exploitation  laws.  An  inter- 
national leasing  agency  authorized  to  grant  ex- 
ploitation rights,  while  preserving  the  right  of  free 
scientific  research,  should  be  created.  The  author 
discusses  three  blueprints  for  such  an  agency  and 
offers  his  own  model. 
W68-00108 


EMINENT  DOMAIN  -  COMPENSATION  FOR 
SUBSTANTIAL  IMPAIRMENT  OF  RIPARIAN 
OWNER'S  RIGHT  OF  ACCESS  DENIED. 

Vanderbilt  University  School  of  Law,  Nashville. 

Vand  L  Rev,  Vol  21,  No  2,  pp  277-282,  Mar  1968. 
6  p,  28  ref. 

Descriptors:    'Eminent  domain.   Federal  govern- 
ment.   Public    rights,    'Riparian    land,    'Riparian 
rights.   Riparian   waters,  Navigable   waters.  State 
governments,  'Water  law,  'California. 
Identifiers:  'Public  policy. 'Dominant  servitude. 

A  majority  of  jurisdictions  hold  that  a  riparian 
owner  has  a  right  of  access  to  the  channel  of  the 
watercourse  on  which  the  land  is  situated.  How- 
ever, this  right  is  not  necessarily  a  property  right  for 
which  compensation  is  required,  as  in  eminent 
domain  proceedings,  when  damaged  or  taken  for 


public  use.  The  federal  government  may  infringe 
upon  this  right  in  navigable  waters,  pursuant  to  its 
power  over  navigation,  without  being  required  to 
give  compensation  for  a  taking  of  private  property 
But  unlike  the  federal  government,  state  govern- 
ments are  not  limited  to  power  over  navigation  as 
the  basis  for  exercising  the  right  to  impair  private 
access  for  public  purposes.  Some  state  recognize 
no  private  rights  as  superior  to  the  state's  right  to 
use  navigable  waters  for  any  public  purpose;  but 
the  majority  limit  the  scope  of  the  'servitude'  to 
public  actions  connected  with  the  improvement  of 
navigation  All  jurisdictions  hold  that  the  right  of 
access  is  only  to  the  channel  fronting  the  owner's 
land,  and  no  rpivate  redress  can  be  had  for  obstruc- 
tion by  the  state  of  passage  upstream  of 
downstream.  The  rest  of  the  article  comments  on 
an  application  of  these  principles  in  a  California 
decision. 
W68-00I2I 


FREESTATE  INDUS  DEV  CO  V  T  AND  H,  INC. 

West  Publishing  Co.,  St  Paul,  Minn. 

209  So  2d  568  ( 2d  Cir  Ct  App  La  1 968 ). 

Descriptors.  Surface  drainage,  'Surface  runoff, 
•Drainage  water,  Civil  law,  'Water  law.  Water 
rights,  'Louisiana,  Watercourses  (Legal). 

The  plaintiff,  a  lower  landowner,  brought  an  action 
against  the  defendants,  upper  landowners,  seeking 
to  enjoin  them  from  draining  water  onto  the  plain- 
tiff's adjacent  tract  of  land.  This  was  coupled  with 
an  alternative  plea  for  monetary  damages.  The 
court  found  that  an  old  riverbed  abuting  the  plain- 
tiff's land  into  which  the  defendants'  land  drained 
caused  the  plaintiffs  land  to  owe  a  servitude  of 
natural  drainage  to  the  land  of  the  defendants.  The 
court  also  held  that  the  Louisiana  Civil  Code  is  to 
be  literally  construed  in  favor  of  the  estate  to  which 
the  servitude  is  due;  and  therefore  the  defendant 
could  cut  ditches  or  use  other  means  to  concen- 
trate the  speed  and  flow  of  the  drainage  water  so 
long  as  it  did  not  increase  the  amount  But  since  the 
owner  of  a  servitude  of  drainage  may  not  go  upon 
the  servant  estate  and  do  acts  without  the  consent 
of  the  owner,  there  was  an  illegal  trespass  on  the 
plaintiff's  property  by  the  defendants'  drainage 
system  for  which  nominal  damages  arc  due. 
W68-00I26 


W APPLER  V  BRAUGHT. 

West  Publishing  Co,  St  Paul,  Minn. 

209  So  2d  603  (2d  CirCl  App  La  1968). 

Descriptors:  'Surface  drainage.  'Surface  runoff. 
Drainage  water.  Civil  law,  'Water  law,  Water 
rights,  'Louisiana. 

The  defendant  constructed  a  wall  with  a  six  inch 
drain  between  his  property  and  the  plaintiffs  The 
plaintiff  brought  an  action  for  mandatory  injunc- 
tive relief  requiring  removal  of  the  obstruction 
preventing  water  from  flowing  from  the  plaintiffs 
upper  estate  over  the  defendant's  lower  estate  The 
Louisiana  Civil  Code  states  that  the  lower  owner  is 
under  a  servitude  to  the  upper  owner  to  receive 
waters  running  naturally  from  the  upper  estate.  The 
lower  owner  cannot  raise  any  obstruction  to 
prevent  the  running  of  the  water,  and  the  upper 
owner  cannot  render  the  natural  servitude  of  the 
lower  owner  more  burdensome  The  court  held 
that  the  responsibility  for  the  free  flow  of  water  is 
primarily  on  the  defendant.  However,  the  defen- 
dant was  only  required  to  take  reasonable  measures 
necessary  to  give  the  plaintiff  a  full  right  of  ser- 
vitude of  drainage.  The  court  thought  installation 
of  a  larger  pipe  might  be  sufficient. 
W68-00133 


THE    RIGHT    OF    ACCESS    TO    NAVIGABLE 
WATERS  BY  RIPARIAN  LAND  OW NERS. 

Willamette  Univ.  College  of  Law.  Salem.  Oregon. 
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Willamette  L  J,  Vol  3.  No   I,  pp  67-71,  Spring 
1964. 5  p,  32  ref. 

Descriptors:  'Riparian  rights,  Navigable  waters. 
Tidal  waters.  Relative  rights,  'Riparian  land,  'Ac- 
cess routes  ownership  of  beds,  Riparian  waters, 
Water  law.  Non-navigable  waters,  High  water 
mark.  Low  water  mark.  Governments. 
Identifiers:  'Access,  'Riparian  owners,  'Right  of 
access. 

General  and  Oregon  law  on  the  riparian  right  of  ac- 
cess to  navigable  waters  is  examined.  Other  rights 
of  riparian  owners  are  mentioned.  The  right  of  ac- 
cess extends  only  to  the  high-water  mark.  Naviga- 
ble means  water  subject  to  the  ebb  and  flow  of  tide, 
or  water  which  is  in  fact  navigable.  At  common  law 
the  crown  owned  bottoms  of  all  navigable  water.  If 
water  was  non-navigable,  adjacent  owners  held  to 
the  center  of  the  stream  or  lake.  In  the  United 
States  this  rule  of  ownership  is  the  same.  Upon  ad- 
mission to  the  union,  title  to  tidelands  (lands 
between  the  high-  and  low-water  marks)  and  the 
beds  of  navigable  streams  vested  in  the  states,  sub- 
ject to  the  Federal  right  to  regulate  interstate  com- 
merce and  the  public  right  of  navigation.  Title  to 
non-navigable  bottoms  remained  in  the  United 
States.  Hence  a  state  can  convey  tidelands  and 
make  its  grantee  a  riparian  owner  to  the  exclusion 
of  a  previous  grantee  from  the  United  States.  At 
common  law,  public  watercourses  were  part  of  the 
public  domain,  not  subject  to  private  rights.  The 
United  States  majority  rule  states  that  the  private 
riparian  right  of  access  is  a  property  right  which 
can  be  protected  by  legal  action. 
W68-00135 


IN  RE  RIVER  QUEEN. 

West  Publishing  Co,  St  Paul,  Minnesota. 

275FSupp403(DCWDArk  1967). 

Descriptors:  'Admiralty,  'Federal  jurisdiction. 
Navigation,  *Non-navigable  waters,  Ownership  of 
beds,  Boating,  'Dams,  'Reservoir,  Condemnation, 
Eminent  domain,  Federal  Government,  Riparian 
land,  Accidents,  Legal  aspects,  Lakes,  Reservoir 
sites,  Boats,  Boundaries  (Property). 

This  is  a  proceeding  in  admiralty  on  a  petition  to 
limit  liability.  A  fire  occurred  on  petitioners'  thirty- 
eight  foot  boat  while  it  was  moored  to  a  dock  on 
Beaver  Lake,  damaging  other  vessels  and  shore 
structures.  The  court  held  that  Beaver  Lake  was 
not  a  navigable  stream  for  purposes  of  Federal  ad- 
miralty jurisdiction  and  dismissed  the  petition. 
Beaver  Lake  is  a  reservoir  created  by  the  construc- 
tion of  Beaver  Dam  on  the  White  River.  Navigabili- 
ty is  a  question  of  fact.  The  court  looked  to  the 
physical  characteristics  and  use  made  of  the  White 
River  prior  to  construction  of  the  dam  to  determine 
navigability.  In  holding  Beaver  Lake  non-navigable 
the  court  considered  the  following:  ( 1 )  Prior  to 
construction  of  the  dam  the  White  River  was  a 
small  stream  usable  only  by  small  fishing  boats.  (2) 
No  evidence  of  actual  or  potential  use  for  commer- 
cial purposes  prior  to  construction  of  the  dam  was 
introduced.  (3)  In  Arkansas  the  riparian  owner  on 
a  navigable  stream  owns  only  to  the  high-water 
mark,  yet  the  United  States  when  acquiring  land  for 
the  reservoir  by  eminent  domain  took  title  to  the 
center  of  the  stream. 
W68-0OI39 


STATE  EX  REL  WILCOX  V  TOL,  INC. 

West  Publishing  Co,  St  Paul,  Minn. 

206So2d69(4thDCAFIa  1968). 

Descriptors:  Easements,  'Bridge  construction 
Navigation,  Water  law,  'Florida. 

Appellant  property  owners  abutting  waterways 
brought  an  action  for  alleged  public  nuisance 
against  private  corporation  constructing  a  fixed 
span  bridge  across  Mosquito  Control  Canal.  The 
bridge  was  necessary  to  grant  access  to  sewage 


treatment  plant.  The  bridge  would  materially  cut- 
off most  marine  traffic  to  the  north  although  the 
ocean  would  remain  accessible  to  the  south.  Court 
refused  to  uphold  allegation  of  nuisance.  The  coun- 
ty commission  had  the  authority  to  grant  construc- 
tion rights  by  virtue  of  the  police  power.  A  public 
easement  may  be  imposed  on  land  already  subject 
to  an  easement  where  the  latter  is  for  a  paramount 
public  purpose  which  cannot  be  effected  in  any 
other  practical  way  or  where  the  latter  easement 
will  not  materially  interfere  with  the  operation  of 
the  older  easement. 
W68-00I40 


LAW  OF  THE  LAKES, 

State  Bar  of  Michigan,  Lansing. 

Nicholas  V.  Olds. 

Mich  State  B  J,  Vol  44,  No  2,  pp  14-20,  Feb  1965 

7p,  I6ref. 

Descriptors:  'Great  Lakes,  International  Joint 
Commission,  Treaties,  International  law,  'Interna- 
tional waters.  Federal  government,  Interstate  com- 
pacts. 

The  legal  framework  governing  the  rights,  duties, 
and  obligations  of  the  people  using  the  waters  of 
the  Great  Lakes  Basin  may  be  divided  into  four 
categories:  treaties  and  executive  agreements;  ac- 
cepted principles  of  international  law;  federal  and 
state  laws;  and  interstate  compacts  and  reciprocal 
agreements.  Early  treaties  and  agreements 
delineated  the  boundary  between  the  United  States 
and  Canada,  dealt  with  navigation  of  boundary 
waters,  and  established  the  Great  Lakes  and  their 
connecting  waterways  as  free  common  highways  of 
commerce.  The  principles  of  international  law  out- 
law unilateral  change  in  the  regime  of  international 
waters  and  envisage  that  no  nation  shall  undertake 
such  a  change  without  prior  and  reasonable  con- 
sultation with  its  neighbor.  Both  federal  and  state 
laws  are  applicable  to  the  Great  Lakes,  such  as  the 
federal  right  to  control  commerce  and  the  right  of 
the  states  to  control  pollution  and  to  the  ownership 
of  beds.  An  interstate  compact  has  been  formed  by 
all  of  the  Lake  States  to  study  and  resolve  mutual 
problems,  and  reciprocal  agreements  between 
Michigan  and  Ontario  have  been  made  concerning 
traffic  problems. 
W68-0014I 


STAPLIN  V  CANAL  AUTHORITY. 

West  Publishing  Co,  St  Paul,  Minn. 


208  So  2d  853  (1st  DCA  Fla  1968). 

Descriptors:      'Eminent      domain, 
Recreation,  'Florida. 


Easements, 


The  Canal  Authority  instituted  an  action  in 
eminent  domain  to  acquire  fee  simple  title  to  reser- 
voir and  contiguous  collar  of  land.  The  action  was 
resisted  by  Staplin  on  the  ground  that  a  perpetual 
easement  would  be  sufficient.  The  District  Court  of 
Appeal  upheld  the  power  of  the  Canal  Authority  to 
initiate  eminent  domain  proceedings.  Ancillary  to 
the  power  of  eminent  domain  is  a  broad  discretion 
as  to  the  property  to  be  acquired.  This  discretion 
will  not  be  overturned  in  the  absence  of  fraud,  bad 
faith,  or  gross  abuse.  However,  the  Canal  Authority 
will  not  be  permitted  to  take  a  greater  interest  in 
the  property  than  is  necessary.  The  Court  upheld  a 
finding  below  that  a  fee  simple  was  necessary  and 
recreational  purposes  incidental. 
W68-00143 


DELAWARE  EX  REL  BUCKSON  V  PENNSYL- 
VANIA RR  CO. 

West  Publishing  Co,  St  Paul,  Minn. 

237  A  2d  579  (Del  1967). 

Descriptors:  'Delaware,  'Pennsylvania,  'Landfills, 
Judicial  decisions,  Riparian  land,  'Riparian  rights. 
State  governments,  Low  water  mark,  Watercourses 
(Legal). 


The  case  involved  a  controversy  over  title  and  re- 
lated rights  to  certain  forshore,  a  strip  of  soil  on  the 
Delaware  River  between  the  high  and  low  water 
marks.  The  defendant  Pennsylvania  Railroad  Co.,  a 
riparian  owner,  desired  to  artificially  fill  the 
foreshore.  The  State  contended  that  its  consent  was 
required  for  the  filling.  The  court  first  held  that  the 
State  has  the  power  to  legislate  with  respect  to  the 
waters  in  the  foreshore  other  than  for  the  purposes 
of  fishing  and  navigation.  However,  the  court  also 
held  that  the  State  has  not  exercised  this  power  in  a 
way  that  precluded  the  defendant  from  building  a 
dike  and  backfilling  behind  it  without  State  con- 
sent. An  examination  of  relevant  statutes  showed 
no  exercise  of  the  power.  As  to  the  common  law 
principle  that  a  riparian  owner  holding  to  the  low 
water  mark  may  not  artificially  fill  to  that  point,  the 
court  stated  that  the  reasons  for  the  rule  are  fishing, 
navigation,  and  improvement  of  the  stream.  Since 
improvement  of  the  stream  refers  only  to  its  use  for 
navigational  purposes  and  fishing  and  navigation 
cannot  be  urged  by  the  State,  State  consent  is  un- 
necessary upon  the  facts  of  this  case. 
W68-00144 


TRUSTEES  OF  THE  INTERNAL  IMPROVE- 
MENT FUND  V  SUTTON. 

West  Publishing  Co,  St  Paul,  Minn. 

206  So  2d  272  (3d  DCA  Fla  1968). 

Descriptors:  'Accretion  (Legal  aspects).  Bounda- 
ries (Property),  Judicial  decisions,  'Riparian  land, 
Riparian  rights,  'Florida,  Low  water  mark. 

The  case  involved  a  suit  to  quiet  title  to  property  as 
originally  surveyed,  together  with  a  large  abutting 
area,  between  a  government  traverse  on  the  boun- 
dary of  the  plaintiff  Sutton's  undisputed  property 
and  the  line  of  mean  low  water  on  the  edge  of  the 
bay.  The  lower  court  entered  a  final  summary 
decree  vesting  title  to  the  disputed  property  in  the 
plaintiff.  The  court  in  the  instant  case  held  the 
decree  of  the  lower  court  was  improper,  since  is- 
sues were  presented  as  to  whether  the  property 
claimed  by  the  plaintiff  was  of  such  a  character  as 
to  render  it  susceptible  of  addition  by  accretion  and 
as  to  whether  any  increase  of  riparian  land  became 
an  addition  to  State  property  or  land  owned  by  the 
plaintiff.  The  court  stated  that  Florida  follows  the 
common  law  rule  which  vests  title  to  soil  formed 
along  navigable  waters  by  accretion  in  owners  of 
abutting  land.  But  in  order  to  acquire  land  by 
accretion,  there  must  be  natural  and  actual  con- 
tinuity of  accretion  to  the  land  of  the  riparian 
owners.  This  was  at  issue  in  the  suit,  and  the  final 
summary  decree  must  therefore  be  set  aside. 
W68-00I45 


UNITED  STATES  V  LOUISIANA. 

88  SCt  367  ( 1967). 

Descriptors:  'Submerged  Lands  Act,  Boundary 
disputes,  'State  jurisdiction,  Federal  jurisdiction, 
Judicial  decisions,  Ownership  of  beds,  Water  law, 
'Texas,  Florida,  Louisiana,  Gulf  of  Mexico. 

The  Submerged  Lands  Act,  43  U.  S.  C.  1301-15 
( 1964),  makes  two  separate  types  of  grants  of  sub- 
merged land  to  the  States.  The  first  allows  each 
coastal  State  to  claim  a  seaward  boundary  out  to  a 
line  three  geographical  miles  from  its  coast  line. 
The  second  allows  States  bordering  on  the  Gulf  of 
Mexico  under  certain  conditions  to  claim  their 
historical  boundary  as  it  existed  at  the  time  the 
State  became  a  member  of  the  Union.  The  max- 
imum limitation  is  that  no  State  may  claim  more 
than  three  marine  leagues.  Texas  claimed  that  for 
the  purpose  of  the  three  league  grant  its  boundary 
extended  from  artificial  jetties  constructed  by  it 
into  the  Gulf  of  Mexico.  In  an  opinion  delivered  by 
Mr.  Justice  Black,  the  Court  held  that  according  to 
the  clear  wording  of  the  statute  Congress  intended 
that  the  three  league  claim  be  measured  to  such 
boundary  as  it  existed  at  the  time  the  State  became 
a  member  of  the  Union.  Therefore,  Texas  is  limited 
in  its  claim  to  fixed  historical  boundaries,  which, 
upon  the  facts  of  the  case,  did  not  include  the  jet- 
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ties  in  question.  Mr.  Justice  Stewart  concurred  in 
the  result,  and  Mr.  Justice  Harlan  dissented. 
W68-00146 


THOMAS  V  BOARD  OF  COMM'RS. 

West  Publishing  Co.,  St.  Paul,  Minn. 

208  So  2d  163  (La  1968). 

Descriptors:  Louisiana,  *Eminent  domain,  Legal 
aspects.  Judicial  decisions,  Riparian  rights, 
♦Levees. 

Before  land  not  bordering  on  a  navigable  river  is 
held  subject  to  public  servitude  for  levee  purposes, 
it  must  first  be  shown  that  the  tract  was  riparian 
property  when  separated  from  the  public  domain, 
i.e.,  that  the  servitude  in  favor  of  the  public  for 
levees  was  imposed  by  French  and  Spanish  land 
grants  which  separated  the  land  from  the  public 
domain.  If  this  is  shown,  then  the  servitude  includes 
not  only  property  which  adjoins  the  water's  edge, 
but  all  that  is  within  the  range  of  reasonable  neces- 
sities of  the  situation  and  produced  by  the  forces  of 
nature  unaided  by  artificial  causes. 
W68-00I49 


UNITED  STATES  V  28899.17  ACRES  OF  LAND, 
MORE  OR  LESS,  IN  BREVARD  COUNTY, 
STATE  OF  FLORIDA. 

West  Publishing  Company.  St.  Paul,  Minn 

269FSupp903(DEMDFIa  1967) 

Descriptors:  "Condemnation,  'Compensation, 
High-water  mark,  "Ownership  of  beds.  United 
States,  Boundaries  (Property),  'Eminent  domain. 
State  government.  Federal  Government.  Judicial 
decisions,  Legislation,  Riparian  land,  "Condemna- 
tion value.  Payment,  Navigable  waters. 
Identifiers:  'Swamplands  Act  of  1 850,  'Sovereign- 
ty lands,  'Patents  (Land). 

This  was  a  condemnation  proceeding  by  the  United 
States  wherein  the  defendants  sought  additional 
compensation  for  submerged  lands  under  a  naviga- 
ble waterbody.  Defendants  claimed  title  through  a 
patent  to  the  State  of  Florida  by  United  States 
under  the  1850  Swamplands  Act.  This  provided 
that  all  swamp  and  overflowed  lands  within  the 
state  which  had  not  previously  been  conveyed  out 
would  pass  by  patent  to  the  states.  By  virtue  of  its 
admission  into  the  union,  Florida  had  taken  title  to 
all  lands  under  navigable  waters  and  all  tidelands, 
hence  the  United  States  had  no  title  to  convey  at 
the  time  of  the  purported  patent.  The  State's  legal 
right  to  convey  swamp  and  overflow  lands  which 
had  been  granted  under  the  1850  Act  was  con- 
ferred by  the  State  on  the  Trustees  of  the  Internal 
Improvement  Fund  in  1855,  and  did  not  include 
the  power  to  convey  sovereignty  lands.  Since  the 
State  lacked  authority,  the  conveyance  by  the 
Trustees  was  ineffectual.  The  deeds  by  the  Trustees 
intended  to  convey  only  what  they  had  legal  right 
to  convey.  The  deeds  refer  to  riparian  rights,  in- 
dicating a  conveyance  only  to  the  high-water  mark. 
The  defendants'  plea  for  additional  compensation 
was  denied. 
W68-00I5I 


BRYANT  V  LOVETT. 

West  Publishing  Co.,  St.  Paul,  Minn. 

201  So2d720(Fla  1967). 

Descriptors:    'Ownership    of   beds.    'Regulation, 
'Oysters,  Shellfish,  Commercial  shellfish.  Public 
lands,  State  governments,  'Beds  under  water. 
Identifiers:    'Sovereignty   lands,   'Trust  doctrine. 
Public  policy. 

This  was  action  to  enjoin  enforcement  of  a  state 
statute.  The  plaintiffs  predecessors  received  grants 
of  exclusive  rights  to  cultivate  oysters  under  an 
1881  act  of  the  Florida  legislature  authorizing 
counties  to  grant  such  rights  in  submerged  lands 


within  the  county.  In  1961  the  legislature  passed  a 
law  providing  for  forfieture  of  the  grants  unless  cer- 
tain requirements,  including  payment  of  rent  and 
registration,  were  met.  Plaintiffs  seek  to  enjoin  en- 
forcement of  this  statute  on  the  grounds  that  it 
deprives  them  of  property  without  due  process  of 
law  or  just  compensation.  The  court  held  the 
original  grants  ineffectual  to  convey  any  interest  in 
the  submerged  lands.  These  grants  were  without 
consideration  and  with  virtually  no  restrictions  on 
the  grantee.  The  state  was  therefore  'taking'  no 
property  when  it  placed  additional  requirements  on 
the  grants  by  the  1961  act.  The  court  noted  the 
public  policy  of  the  state  favoring  protection  of 
sovereignty  lands.  Tidal  and  submerged  lands  and 
uses  thereof  are  held  in  trust  for  all  the  people  of 
the  state.  The  most  these  grants  could  give  plain- 
tiffs was  color  of  authority  to  enter  on  the  lands  and 
plaintiffs  must  prove  actual  and  continuous  use  to 
establish  a  legal  right  in  the  lands. 
W68-OOI52 


SARASOTA  COUNTY  ANGLERS  CLUB,  INC  V 
BURNS. 

West  Publishing  Co.,  St.  Paul,  Minn. 

193  So  2d  691  (1st  DC  A  Fla  1967). 

Descriptors:  'Beds,  Beds  under  water,  'Adminis 
trative    decisions,    'Florida.    "Judicial    decisions. 
Legislation,  Water  law. 
Identifiers:  Public  interest. 

The  case  involves  an  appeal  by  plaintiff  Sarasota 
County  Anglers  Club,  Inc.  from  an  order  dismissing 
the  complaint.  The  complaint  alleged  that  defen- 
dants Arvida  and  CC  Shores,  with  the  consent  and 
approval  of  the  defendants  Town  of  Longboat  Key 
and  Trustees  of  the  Internal  Improvement  Fund, 
propose  to  fill  submerged  land  off  Longboat  Key, 
to  the  detriment  of  the  use  thereof  by  the  plaintiffs 
and  others  similarly  situated.  The  court  upheld  the 
dismissal  on  the  ground  that  plaintiffs  are  in  no 
position  to  maintain  this  action.  However,  the 
case's  importance  warranted  discussion  of  the 
merits.  Title  to  public  bottoms  is  vested  in  the  State 
and  managed  by  the  Trustees  of  the  Internal  Im- 
provement Fund  as  a  public  trust  to  be  held  for  the 
benefit  of  all  the  people.  But  this  trust  does  not 
require  all  public  bottoms  to  be  kept  in  their 
original  state.  Legislation  gives  the  Trustees 
responsibility  for  determining  when  the  public  in- 
terest demands  alterations,  such  as  docks  and 
filling.  Since  there  is  no  allegation  that  the  statute 
under  which  the  defendants  operated  is  invalid,  or 
that  defendants  acted  in  bad  faith  or  exceeded  their 
statutory  powers,  the  case  fails  on  the  merits. 
W68-00155 


MORGAN  V  CANAVERAL  PORT  AUTHORITY. 

West  Publishing  Co.,  St.  Paul,  Minn. 

202  So  2d  884  (4th  DC  A  FLA  1967). 

Descriptors:  'Beds  under  water,  Ownership  of 
beds,  'Administrative  agencies.  Judicial  decisions, 
"Florida,  Legal  aspects,  'Riparian  land. 

Plaintiff  Morgan  brought  an  action  against  defen- 
dant Canaveral  Port  Authority  to  void  a  deed  from 
the  Trustees  of  the  Internal  Improvement  Fund 
conveying  to  the  defendants  submerged  and 
sovereign  lands  in  the  Banana  River.  The  sub- 
merged lands  in  dispute,  purchased  in  1948,  abut 
uplands  on  one  side  subsequently  leased  or 
purchased  by  the  plaintiff.  The  court  held  that  the 
defendant  was  under  no  statutory  obligation  to  dis- 
close to  the  trustees  that  it  was  not  a  riparian 
owner.  The  court  also  held  that  the  issues  of  in- 
equitable distribution  of  submerged  lands  and 
violation  of  a  trust  requiring  submerged  lands  to  be 
held  and  protected  for  the  benefit  of  riparian 
owners  and  the  public  are  settled  by  FLA.  STAT, 
ch.  253  (1965).  This  chapter  places  title  to  such 
lands  in  the  trustees,  authorizes  their  conveyance, 
and  provides  for  objection  proceedings.  A  riparian 
owner   has   no   preferential   privilege   or  specific 


rights  to  the  purchase  of  sovereignty  lands  under 
the  statute.  In  addition,  in  1951  all  conveyances  of 
sovereignty  lands  by  the  trustees  were  ratified  by 
the  legislature.  Thus,  since  the  application  and  con- 
veyance complied  with  statutory  requirements,  the 
judgment  for  the  defendants  was  affirmed. 
W68-00I56 


O'NEILL  V  STATE  HIGHWAY  DEPARTMENT. 

West  Publishing  Co.,  St.  Paul,  Minn 

50  N  J  307,  235  A  2d  I  (1967). 

Descriptors:  'Tidal  waters,  'High  water  mark, 
Tidal  marshes.  Sea  level,  Intertidal  areas.  Con- 
demnation, Natural  flow.  Doctrine,  'Boundaries 
(Property),  'Ownership  of  beds,  'Obstruction  to 
flow. 
Identifiers:  Mean  high  tide. 

The  issue  presented  was  whether  the  state  or 
private  party  owned  certain  tidelands.  The  court 
held  that  the  state  owns  tidelands  up  to  the  high 
water  mark.  This  is  the  line  of  the  'mean  high  tide,' 
which  should  be  determined,  if  possible,  on  the 
basis  of  all  high  tides  over  the  last  1 8.6  years.  The 
fact  that  land  above  the  mean  high  tide  level  is 
periodically  covered  by  high  tide  does  not  prove  it 
tideland  owned  by  the  stale.  Nor  is  interior  land 
below  that  level,  not  naturally  reached  by  mean 
high  tide,  owned  by  the  state.  The  state  cannot 
acquire  interior  land  by  artificial  works  such  as 
ditching  which  allow  the  tide  to  reach  lands  or- 
dinarily beyond  it,  nor  can  the  riparian  owner  artifi- 
cially exclude  the  tide.  The  burden  of  proof  falls 
upon  the  asserter,  whether  it  be  the  state  or  ripari- 
an owner,  to  prove  that  artificial  measures  changed 
the  tideland  status  of  the  land.  Lay  observations  of 
tidal  flow  upon  the  land  could  not  prevail  against 
unequivocal  evidence  that  the  undisturbed  land 
was  above  mean  high  tide  level,  but  could  not  be 
rejected  absent  certain  proof  of  property  status  be- 
fore artificial  changes. 
W68-00I57 


HILL  V  MCDUFFIE. 

196  So  2d  790  (1st  DC  A  Fla  1967). 

Descriptors:  "Dikes,  "Florida.  Judicial  decisions, 
Riparian  land,  'Riparian  rights.  Water  law, 
"Drainage  wells.  High  water  mark. 

Plaintiffs,  riparian  owners  on  a  non-navigable  lake. 
brought  an  action  to  enjoin  defendants'  main- 
tenance of  a  dike  and  dry  wells  on  land  bordering 
the  lake  The  lower  court  held  for  the  plaintiffs,  and 
the  defendants  appealed.  The  court  in  the  instant 
case  found  that  the  plaintiffs  failed  to  prove  that 
defendant  Hill's  dike  was  within  the  ordinary 
highwater  mark  of  the  lake.  Although  the  lake  at 
times  covered  Hill's  lands  inland  from  the  dike,  the 
court  stated  that  the  plaintiffs  had  no  unrestricted 
right  to  use  this  property.  Since  these  lands  were 
dry  for  a  'goodly  portion'  of  the  past  I  5  years,  the 
rule  that  one  owner  of  a  part  of  a  non-navigable 
lake  cannot  cut  off  other  owners  from  using  the  en- 
tire lake  would  not  apply  here.  In  addition,  riparian 
owners  in  the  defendants'  position  have  the  right  to 
construct  dikes  and  dry  wells  to  protect  their  pro- 
perty, if  this  can  be  done  so  as  not  to  damage  pro- 
perty of  others,  prevent  access  to  lake  waters  by 
other  riparian  owners,  or  drain  the  lake  below  the 
normal  highwater  mark.  The  order  of  the  lower 
court  being  overbroad,  the  case  was  re\crsed  and 
remanded. 
W68-00I62 


TRUSTEES  OF  THE  INTERNAL  IMPROVE- 
MENT FUND  V  SUTTON. 

206  So  2d  272  ( DCA  3rd  Fla  1 968 ) 

Descriptors:  'Accretion  (Legal  aspects),  Low 
water  mark.  Riparian  land.  Boundary  disputes. 
Florida. 
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The  appellee  Sutton  was  awarded  88.94  acres  of  al- 
luvion by  summary  decree.  Appellee  petitioned  in 
I960  to  quiet  title  to  certain  property  including  the 
alluvion  area.  The  primary  question  on  appeal  was 
whether  there  had  in  fact  been  accretion.  The 
Court  held  that  natural  and  actual  continuity  of 
accretion  was  necessary  to  the  riparian  owner's 
land.  There  must  be  an  actual  affixing  of  accre- 
tions. Florida  follows  the  common  law  rule  which 
vests  the  title  to  the  soil  formed  along  navigable 
waters  by  accretion  in  the  owners  of  abutting  lands. 
W68-OO190 


UNITED  STATES  GYPSUM  CO  V  GRIEF  BROS 
COOPERAGE  CORP. 

389F2d252(8thCir  1968). 

Descriptors:  Arkansas,  'Accretion  (Legal  aspects), 
Judicial  decisions,  Riparian  rights,  Islands,  Naviga- 
ble waters,  Ownership  of  beds. 

Under  Arkansas  law,  when  a  land  formation  begins 
with  a  bar  or  an  island  detached  and  away  from  the 
shore,  and  by  a  gradual  filling  in  of  soil  or  by 
gradual  recession  of  the  water  the  space  between 
the  bar  or  island  and  mainland  is  joined  together,  it 
is  not  an  accretion  to  the  mainland  and  does  not 
thereby  become  the  property  of  the  owner  of  the 
riparian  tract.  A  reformation  of  submerged  lands 
not  within  the  original  boundaries  of  the  riparian 
tract  would,  if  formed  as  an  island  in  a  navigable 
stream,  belong  to  the  state  of  Arkansas. 
W68-00194 


WARD  SAND  AND  MATERIALS  CO  V 
PALMER. 

237A2d619(NJ,  1968). 

Descriptors:  *New  Jersey,  *Tidal  marshes,  "Land 
reclamation,  Wetlands,  Judicial  decisions.  Legal 
aspects,  *Land  tenure. 

Generally,  title  to  lands  flooded  at  mean  high  tide  is 
vested  in  the  state  of  New  Jersey.  By  state  common 
law,  and  subsequently  by  statute  until  it  was 
repealed,  the  owner  of  the  upland  at  the  high  water 
mark  had  the  privilege  or  license  of  reclaiming 
tideflowed  lands  adjacent  to  such  holdings  to  the 
low  water  mark.  When  this  privilege  was  exercised, 
the  state  became  divested  of  and  the  upland  owner 
became  vested  with  absolute  title  to  the  lands  so 
reclaimed.  The  exclusion  of  the  tide  was  a  condi- 
tion for  the  vesting  of  title  between  the  high  and 
low  water  mark.  If  the  reclaimed  lands  become 
again  tideflowed,  title  to  the  lands  does  not  im- 
mediately re-vest  in  the  state.  The  title  and  right  to 
possession  remain  vested  in  the  private  owner  for  a 
reasonable  period  of  time.  A  reasonable  period  is  a 
time  sufficient  to  accord  him  the  opportunity  to 
again  exclude  the  tide. 
W68-00I98 


UNITED  STATES  V  HUGHES. 

278FSupp733(EDTenn,  1967). 

Descriptors:   'Easements,  Legal  aspects,  Judicial 
decisions.  Water  level  fluctuations,  Tennessee  Val- 
ley Authority  Project,  Federal  government. 
Identifiers:  Flowage  casements. 

TVA  as  owner  of  a  flowage  easement  on  defen- 
dant's land  seeks  removal  of  trailers  placed  by  de- 
fendant on  land  subject  to  easement.  The  rights  of 
TVA  in  land  upon  which  it  has  a  flowage  easement 
are  measured  by  the  purpose  of  the  easement, 
which  is  not  a  conveyance  in  fee  of  land,  but  only  of 
rights  and  privileges  granted  by  the  easement.  De- 
fendant has  all  rights  and  benefits  of  ownership  of 
servient  estate  consistent  with  the  easement,  and 
right  to  use  the  land  remains  in  him  as  long  as  it 
does  not  conflict  with  the  purpose  and  character  of 
the  easement.  A  grant  of  water  easements  carries 
with  it  by  implication,  as  secondary  or  subsidiary 
easements,  everything  that  is  beneficially  necessary 
or  incident  to  the  grant,  whether  mentioned  or  not. 
The  respective  rights  of  dominant  and  servient 


owners  must  be  so  used  as  not  to  unreasonably  in- 
terfere with  each  other.  Though  the  rights  of  the 
easement  owner  are  paramount  to  those  of  the 
land-owner,  to  the  extent  of  the  easement,  the 
rights  of  the  two  parties  are  not  absolute,  but  are  so 
limited  by  each  other  that  there  may  be  a  reasona- 
ble enjoyment  of  both  the  easement  and  servient 
estate. 
W68-00201 


COMMONWEALTH  DEPARTMENT  OF 
HIGHWAYS  V  ROBBINS. 

West  Publishing  Co,  St  Paul,  Minn. 

421  SW  2d820(KyCt  App  1967). 

Descriptors:  Culverts,  'Highway  effects.  Surface 
runoff,  'Surface  drainage,  Condemnation,  Ditches, 
State  governments,  Kentucky,  'Natural  flow  doc- 
trine, Damages. 

The  action  was  to  recover  damages  for  wrongfully 
causing  water  to  collect  on  plaintiffs  land. 
Evidence  showed  that  a  highway  constructed  at  the 
rear  of  the  plaintiff's  property  had  caused  water  to 
collect  on  the  property,  since  the  only  provision  for 
water  was  a  ditch  along  the  highway  that  turned 
into  a  culvert  which  was  constructed  with  the 
highway  and  that  the  culvert  opened  onto  plaintiffs 
land.  Plaintiff  was  not  estopped  by  the  condemna- 
tion deed  which  recited  that  $600  had  been  given 
in  consideration  for  land  taken  and  'for  all  other 
damages  both  present  and  prospective',  since  it 
could  not  have  been  foreseen  by  landowner  that 
the  condemnation  of  a  strip  of  land  at  the  rear  of 
the  lot  would  result  in  constant  inundation  of  the 
remainder  of  the  lot.  The  court  held  that  where  sur- 
face water  is  unreasonably  diverted  from  its  natural 
course  of  drainage  and  is  cast  upon  land  onto  which 
that  surface  water  had  not  previously  flowed,  the 
person  causing  the  diversion  is  liable  for  resulting 
damage. 
W68-00206 


ELLIOT  V  NORDLOF. 

West  Publishing  Co,  St  Paul,  Minn. 

83111  App  2d  279,  227  NE  2d  547  ( 1967). 

Descriptors:  'Highway  effects.  Local  governments. 
Civil  Law,  'Diversion,  Surface  runoff,  Illinois, 
Damages,  Construction,  'Natural  flow  doctrine. 
Land  development. 

Plaintiffs  sought  injunction  and  damages  against 
the  City,  a  land  developer,  and  homeowners  for 
diversion  of  surface  water.  They  alleged  that  con- 
struction of  a  street  by  the  land  developer  provided 
a  drainage  way  for  collecting  surface  waters  that 
normally  did  not  discharge  or  flow  onto  plaintiffs' 
property.  Injunction  was  denied  against  the  land 
developer  and  the  homeowners  since  recordation 
of  the  land  developer's  plat  gave  sole  control  of  the 
street  to  the  City.  Denial  of  injunction  against  the 
City  was  not  appealed.  Damages  against  the 
homeowners  for  utilization  of  the  street  drains  was 
dismissed  for  failure  to  state  a  cause  of  action.  Fol- 
lowing the  Civil  Law  Rule  that  states  basically  that 
waters  must  be  allowed  to  flow  naturally  from 
dominant  tracts  to  adjoining  servient  tracts,  the 
Court  found  that  construction  of  the  street  resulted 
in  diversion  and  held  both  the  land  developer  and 
the  City  liable  for  damages. 
W68-00207 


DEVAZIER  GRAVEL,  INC  V  BUSBY. 

West  Publishing  Co,  St  Paul,  Minn. 

414  SW  853  (Ark  1967). 

Descriptors:  Drainage,  Mine  drainage,  Ditches, 
Drainage  systems,  'Mine  wastes,  Mine  water,  Min- 
ing, 'Damages,  Gravels,  Cultivated  lands, 
'Remedies,  Waste  water  disposal,  Civil  law,  Water 
law,  Judicial  decisions,  'Overflow. 
Identifiers:  Drainage  ditches,  Farm  drainage. 


Defendant's  mining  activities  caused  large  quanti- 
ties of  sand  and  clay  to  be  deposited  in  plaintiffs 
drainage  ditches.  In  wet  weather  the  drainage 
ditches  overflowed,  causing  damage  to  plaintiffs 
adjacent  farmlands.  Defendant  had  made  some  ef- 
forts, all  ineffective,  to  clean  out  the  drainage 
ditches.  A  real-estate  dealer  testified  at  the  trial 
that  the  value  of  plaintiff's  property  had  been  sub- 
stantially reduced  due  to  the  deposits.  Removal  of 
the  deposits  would  be  difficult  and  expensive.  De- 
fendant offered  no  justification  for  its  course  of  ac- 
tion other  than  self-interest.  The  Supreme  Court  of 
Arkansas  held  that  the  evidence  was  sufficient  to 
support  an  injunction  permanently  enjoining  defen- 
dant from  allowing  its  waste  to  reach  plaintiffs 
drainage  ditches,  and  an  award  of  $12,000  for 
pecuniary  injuries  already  suffered.  Only  a  per- 
manent injunction,  the  court  said,  could  afford 
plaintiff  the  protection  that  he  was  entitled  to. 
W68-00209 


CARAVAN    AND    MANNING,   INC    V    FREED- 

MAN. 

West  Publishing  Co,  St  Paul,  Minn. 

232  NE  2d  680  (Mass  1968). 

Descriptors:  'Remedies,  Rainfall  disposition.  Ru- 
noff, 'Surface  runoff,  Storm  runoff.  Surface 
waters,  Civil  law.  Judicial  decisions.  Water  law. 
Damages,  Embankments,  'Base  flow,  Ground- 
water, Barriers. 
Identifiers:  Water  accumulation. 

The  plaintiff  was  leasing  land  from  defendant.  De- 
fendant maintained  an  embankment  for  storing 
gravel  and  debris  on  property  adjacent  to  the  land 
leased  to  plaintiff.  The  embankment  barred  the 
natural  flow  of  ground  water.  During  a  period  of 
heavy  rainfall  water  collected  at  the  embankment 
and  flooded  plaintiff's  premises.  The  Supreme  Judi- 
cial Court  of  Massachusetts  held  that  a  landowner 
may  interfere  with  the  natural  flow  of  surface  water 
by  appropriation  of  his  land  to  any  lawful  use.  In 
plaintiff's  action  for  damages  caused  by  flooding  it 
made  no  difference  that  defendant's  appropriation 
resulted  in  the  flow  and  gathering  of  water  on 
premises  leased  to  plaintiff.  Recovery  could  have 
been  allowed  if  there  had  been  a  showing  of  artifi- 
cial channelling  or  some  augmentation  of  the  natu- 
ral flow  of  water. 
W68-00210 


CAPUNE  V  ROBBINS. 

West  Publishing  Co,  St  Paul,  Minn. 

1 60 SE  2d  88 1  (NC  1968). 

Descriptors:   Riparian   rights,   'Navigation,   Piers, 
Navigable  waters.  Ownership  of  beds. 

Defendant's  ownership  of  a  pier  and  adjacent 
beach  allows  him  to  prohibit  use  thereof  by  others. 
However,  it  does  not  follow  that  he  could  lawfully 
prohibit  use  of  ocean  water  beneath  the  pier  as  a 
means  of  passage  by  water  craft  making  no  contact 
with  the  pier.  Without  the  grant  of  an  easement  in 
submerged  land  defendant  owner  of  pier  depended 
solely  on  his  status  as  riparian  or  littoral  owner  for 
his  rights.  Without  specific  legislation,  a  littoral 
proprietor  and  a  riparian  owner  have  a  qualified 
property  right  in  the  water  frontage. 
W68-002I2 


SUNSET  ISLANDS  NO.  3  AND  NO.  4  PROPER- 
TY OWNERS,  INC  V  CITY  OF  MIAMI  BEACH. 

West  Publishing  Co,  St  Paul,  Minn. 

2IOSo2d275(3rdDCAFla  1968). 

Descriptors:  Bulkhead  line,  'Legal  aspects, 
♦Florida,  'Legislation. 

This  case  arose  on  a  petition  to  quash  an  ordinance 
of  the  City  of  Miami  Beach,  establishing  a  bulkhead 
line.  The  sole  question  on  appeal  was  whether  the 
petition  was  timely  filed.   Under  Florida  Statute 
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253.122  (6)  (1967),  property  owners  may  appeal 
for  review  of  an  establishment  of  a  bulkhead  line  by 
a  board  of  county  commissioners,  a  municipal 
body,  or  the  trustees  of  the  internal  improvement 
fund.  The  filing  must  be  within  the  time  provided  in 
the  Florida  appelate  rules.  The  court  held  a  deci- 
sion may  appeal  the  bulkhead  establishment  prior 
to  approval  of  the  trustees  of  the  internal  improve- 
ment fund.  If  a  party  chooses  to  appeal,  however,  it 
must  be  timely  filed  in  accord  with  Florida  Appel- 
late Rule  3.2  (b).  In  this  case  the  appelated  petition 
was  filed  after  the  60  day  period  of  filing. 
W68-00216 


STATE  EX  REL  BUCKSON  V  PENNSYLVANIA 
RAILROAD  COMPANY. 

West  Publishing  Co,  St  Paul,  Minn. 

228  A  2d  587  (Del  1967)  19  p,  I  fig. 

Descriptors:  Boundary  disputes,  'Boundaries  (Pro- 
perty), Federal  government.  State  government. 
Legislation,  Riparian  land,  'Riparian  rights. 
Navigable  rivers,  *  Intertidal  areas,  Delaware  River, 
Surveys,  High  water  mark.  Low  water  mark,  Water 
law,  Dikes,  Fishing,  'Judicial  decisions,  'Water 
courses  (Legal),  Patents,  Rivers  and  Harbors  Act. 

The  controversy  in  this  case  was  over  legal  title  and 
rights  to  a  certain  foreshore  or  intertidal  area  along 
the  Delaware  River.  Title  to  the  foreshore  de- 
pended on  a  tracing  of  the  chain  of  title  to  the  in- 
dividual parcels  comprising  the  disputed  foreshore 
The  Court  found  the  property  in  question  owned  by 
the  railroad  to  be  riparian  land  partially  on  the 
basis  of  the  original  surveys.  It  was  noteworthy  that 
the  conveyances  evidenced  an  intent  to  make  the 
river  one  boundary.  Having  found  the  railroad  a 
riparian  owner,  the  court  next  considered  whether 
the  rights  of  a  riparian  owner  extended  to  the  low 
water  mark.  The  Court  held  the  foreshore  was 
owned  by  the  railroad  on  the  basis  of  its  rights  as  a 
riparian  owner,  not  from  its  original  patents.  Early 
Delaware  decisions  extended  the  riparian  owner's 
rights  to  the  low  water  mark  and  the  Court  agreed 
that  state  decisions  should  be  especially  weighty  in 
considering  titles  to  real  property.  Despite  the  rail- 
road's apparent  right  to  the  foreshore,  summary 
judgment  was  precluded  by  filling  operations  which 
tended  to  change  the  low  water  mark.  The  Court 
also  held  that  a  federal  government  declaration  of 
lawfulness  as  to  the  construction  of  a  dike  was  su- 
perior to  a  state  claim  of  interference  with  naviga- 
tion. 
W68-00217 


WATERS  AND  WATERCOURSES-RIPARIAN 
OWNER  OF  BOTH  SIDES  OF  NON-NAVIGA- 
BLE STREAM  HELD  ENTITLED  TO  ENJOIN 
REPEATED  TRESPASS  BY  FISHING. 

Virginia  Law  Review  Association.  Charlottsville. 

VaLRev,  Vol  42,  No  l.pp  I  2 1-1 22,  Jan  1956.  2  p. 

Descriptors:  'Navigation,  Judicial  decisions, 
•Ownership  of  beds.  Riparian  rights.  Riparian 
owners.  Navigable  waters,  'Fishing.  Recreation, 
Non-navigable  waters. 

This  is  a  case  comment  on  Boener  v  McCallister, 
197  Va  169,  89  SE  2d  23  (1955).  Complaintant 
owned  both  sides  of  a  non-navigable  stream.  His 
title  preceded  the  state  reservation  acts.  Complain- 
tant sought  to  enjoin  defendant  from  repeated 
trespass  by  fishing  within  complaintant's  property 
boundaries.  The  court  granted  the  injunction,  thus 
protecting  the  complaintant's  exclusive  property 
right  to  fish  in  a  non-navigable  stream  on  his  pro- 
perty. 
W68-00222 


CASTAWAYS  MOTEL  V  SCHUYLER. 

State  of  New  York;  West  Publishing  Co.,  St.  Paul, 
Minn. 

29  App  Div  2d  1 6,  284  N  Y  S  2d  900  ( 1 967 ). 


Descriptors:  'River  beds,  'Administrative  deci- 
sions. Administrative  agencies,  'Adjudication 
procedure.  Judicial  decisions,  'New  York,  Owner- 
ship of  beds,  Legal  aspects. 

Pursuant  to  New  York  law,  petitioner  Castaways 
Motel  filed  a  petition  seeking  a  judgment  directing 
the  Commissioner  of  General  Services  to  deliver  to 
the  petitioner  certain  lands  under  the  waters  of  the 
Niagra  River.  Consent  of  the  New  York  Power 
Authority  was  required  for  a  scale  of  submerged 
lands  in  the  Niagra  River,  the  criterion  being 
whether  the  sale  would  interfere  with  the  Niagra 
power  project.  The  Power  Authority  gave  its  con- 
sent, but  attached  a  condition  precedent  to  the  sale 
that  relieved  the  Power  Authority  and  the  State  of 
New  York  from  future  liability  to  the  petitioner 
arising  out  of  control  or  regulation  of  the  waters  of 
the  river.  The  petitioner  rejected  the  condition 
precedent  and  brought  the  present  action.  The 
court  affirmed  a  dismissal  of  the  petition  on 
procedural  grounds,  but  indicated  that  the  condi- 
tion precedent  imposed  by  the  Authority  exceeded 
its  statutory  powers. 
W68-00230 


WISCONSIN  V  LAMPING. 

State  of  Wisconsin,  West  Publishing  Co.,  St.  Paul, 
Minn. 

36  Wis  2d  328,  153  NW  2d  23  ( 1967  ). 

Descriptors:    'Riparian    land,    'Bogs,    Navigable 
waters,  'Landfills,  Judicial  decisions.  Legislation, 
Water  law ,  Administrative  decisions.  'Wisconsin. 
Identifiers:  'Floating bogs. 

Property  owners  adjacent  to  the  defendant's 
lakeshore  land  filed  a  complaint  with  the  Wisconsin 
Public  Service  Commission,  which  in  turn  issued  an 
order  requiring  the  defendant  Lamping  to  remove 
certain  fill  material  he  had  placed  on  a  marshy 
peninsula  adjoining  his  property  and  extending  into 
the  lake.  A  Wisconsin  statute  made  it  unlawful  to 
deposit  fill  on  the  bed  of  navigable  water  where  no 
bulkhead  line  was  established  unless  a  permit  was 
granted  by  the  commission.  Since  the  lake  was 
navigable  and  no  bulkhead  line  was  established,  the 
substantive  issue  was  whether  the  peninsula  was  a 
floating  bog  or  riparian  land.  If  it  was  the  latter,  no 
permit  was  required  The  decision  of  the  lower 
court  in  favor  of  the  defendant  was  reversed  and  re- 
manded on  evidentiary  and  procedural  grounds, 
but  the  supreme  court  gave  attention  to  a  correct 
legal  definition  of  a  floating  bog.  The  court  defined 
it  as  a  mass  of  grass,  weeds  and  other  vegetation, 
which  grows  and  floats  on  the  surface  of  water  in 
warm  weather,  where  there  is  a  substantial  amount 
of  water  between  it  and  the  bed.  The  degree  of  at- 
tachment to  the  bed  is  a  material  factor  to  be  con- 
sidered. 
W68-00231 


COASTAL  STATES  GAS  PRODUCING  CO  V 
STATE  MINERAL  BD 

West  Publishing  Co.,  St  Paul,  Minn 

199  So  2d  554  (Ct  App  La  1967). 

Descriptors:  'Louisiana,  Ownership  of  beds, 
'Prescriptive  rights,  State  governments.  Local 
governments,  'Navigable  waters. 

The  issue  presented  was  whether  a  Louisiana 
prescription  statute  prohibiting  the  State  from  at- 
tacking its  conveyances  to  private  practices  after 
the  lapse  of  six  years  barred  the  state  from  at- 
tacking an  1885  conveyance,  insofar  as  the  con- 
veyance included  the  bed  of  a  navigable  stream.  In- 
asmuch as  the  deed  was  signed  by  a  local  official, 
and  not  the  Governor  and  State  Register  as  pro- 
vided in  the  Statute,  the  statute  was  held  not  a  bar 
to  attack  on  the  conveyance,  since  prescription 
cannot  be  extended  by  analogy  beyond  the  strict 
letter  of  the  law.  Inherent  sovereignty  renders  beds 
of  navigable  waters  not  susceptible  of  private 
ownership.  State  conveyances  including  navigable 
water  bottoms  within  the  area  transferred  are  con- 


strued strictly  against  the  grantee.  Such  beds, 
owned  by  the  state,  are  not  transferred  by  such 
conveyances  in  absence  of  strong  indicia  to  the 
contrary.  Mere  presence  of  the  navigable  water 
bottom  within  the  area  described  by  the  con- 
veyance is  insufficient  indicia  to  effectuate  aliena- 
tion of  such  bottoms  by  the  State. 
W68-00234 


JUST  COMPENSATION  AND  THE  NAVIGA- 
TION  POWER, 

Washington  Law  Review  Association,  Seattle. 
William  J.  Powell. 

Wash  L  Rev,  Vol  31.  No  3.  pp  271-286.  Autumn 
1956.  I6p,  73  ref. 

Descriptors:  Navigable  waters.  Federal  govern- 
ment. Non-navigable  waters,  'Water  law.  Federal 
Power  Act.  Boundaries  (Property).  'Condemna- 
tion, Judicial  decisions.  Ownership  of  beds, 
'Riparian  land,  Riparian  rights,  'Compensation, 
Condemnation  value,  Property  values.  Watercour- 
ses (Legal),  Damsites,  High-water  mark,  Legal 
aspects.  Public  rights 

Identifiers:  Constitutional  law,  'Navigation  power, 
•Navigation  servitude,  'Just  compensation. 

When  the  United  States  appropriates  private  pro- 
perty pursuant  to  its  extensive  navigation  powers, 
determination  of  just  compensation  required  by  the 
fifth  amendment  is  affected  by  the  concept  of 
navigation  servitude.  Navigation  servitude  is 
described  as  the  federal  governments  dominant 
power  over  beds  of  navigable  streams,  including 
lands  below  the  ordinary  high-water  mark.  When 
the  government  exercises  this  servitude,  it  is  exer- 
cising its  paramount  power  in  the  interest  of 
navigation,  rather  than  taking  private  property. 
Thus  the  proper  measure  of  compensation  should 
be  the  property's  fair  market  value  as  subject  to  the 
servitude.  The  United  States  may  therefore  ap- 
propriate or  destroy  property  located  in,  above,  or 
below  navigable  waterways  for  improvement  of 
navigation  without  payment  of  compensation. 
However,  the  navigation  servitude  does  not  burden 
riparian  lands  on  non-navigable  streams.  As  to 
lands  riparian  to  navigable  streams,  or  'fast  lands', 
compensation  must  be  paid  for  their  taking.  Cases 
indicate  that  it  is  unnecessary  to  consider  the  value 
of  the  riparian  character  of  fast  lands  in  determin- 
ing the  measure  of  just  compensation.  The  situation 
of  licensees  under  the  Federal  Power  Act  in  regard 
to  the  navigation  servitude  is  examined. 
W68-00239 


NAVIGABLE  STREAMS -TESTS  OF   NAVIGA- 
BILITY, 

Tulane  Law  Review  Association.  New  Orleans. 
J  Malcolm  Duhe.  Jr. 

Tul  L  Rev.  Vol  30,  No  2.  pp  332-335.  Feb  1956  4 
p.  disc. 

Descriptors:    'Public    rights,    •  Navigable   waters. 
Navigation,   'Boating.  Recreation.  Judicial  deci- 
sions. Streams,  Water  law. 
Identifiers:  'Pleasure  boating. 

An  action  was  instituted  to  compel  removal  of  a 
fence  constructed  by  defendants  across  a  stream 
useful  only  for  pleasure  boating.  The  court  found 
the  stream  to  be  navigable  and  ordered  removal  of 
the  obstruction.  In  the  United  States,  water  which 
is  navigable  in  fact  is  navigable  in  law  This  case  is 
contrary  to  the  general  rule  that  to  be  navigable,  a 
stream  must  be  useful  for  commerce  This  com- 
ment contains  a  well  documented  discussion  of 
tests  of  navigability  in  the  United  States. 
W68-00240 


JUDICIAL  CRITERIA  OF  NAVIGABILITY   IN 
FEDERAL  CASES, 

Wisconsin  Univ.  Law  School.  Madison. 

Francis  W.  Laurent. 

Wise  L  Rev,  Vol  1953,  No  l.pp  8-37,  Jan  1953.30 

p.  1 25  ref. 
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Descriptors:  'Inland  waterways.  'Federal  jurisdic- 
tion. 'Judicial  decisions.  'Navigation,  Navigable 
waters.     Federal     government.     Boating,     Legal 
aspects.  Admiralty,  United  States. 
Identifiers:  Navigable  in  fact. 

Federal  cases  dealing  with  navigability  of  inland 
waters  fall  into  six  classes:  ( I )  cases  of  admiralty 
and  maritime  jurisdiction;  (2)  cases  arising  under 
the  commerce  clause;  (3)  eases  arising  under  trea- 
ties; (4)  cases  involving  citizens  of  different  states; 
(5)  cases  arising  under  statutes  affecting  territories 
and  new  states;  (6)  cases  involving  federal  land 
grants.  Distinct  sets  of  criteria  govern  determina- 
tion of  navigability  under  each  of  these  classes; 
although  all  classes  depend  basically  on  whether  or 
not  the  waterway  is  navigable  in  fact.  Navigable  in 
fact  means  that  the  waterway  in  its  natural  condi- 
tion is  susceptible  to  being  used  as  a  highway  of 
commerce.  In  admiralty  cases  artificial  waterways 
such  as  canals  and  drydocks  navigable  in  fact  are 
navigable  in  law.  Under  the  commerce  clause  artifi- 
cially obstructed  navigable  waterways  are  con- 
sidered still  navigable  in  law.  In  cases  between 
citizens  of  different  states,  navigability  is  deter- 
mined by  the  law  of  the  state  in  which  the  waterway 
is  located. 
W68-00245 

6F.  Nonstructural 
Alternatives 


STATE  REGULATION  OF  CHANNEL  EN- 
CROACHMENTS, 

New  Mexico  Univ.  School  of  Law,  Albuquerque. 
Edward  W.  Beuchert. 

Natural  Resources  J,  Vol  4,  No  3,  pp  486-521  Jan 
1965.  36p,92ref. 

Descriptors:  Flood  plains.  Flood  Routing,  Flood 
water,  Watercourses  (Legal),  *Channels,  ♦Flood- 
ing, Channel  improvement.  Flood  control,  Flood 
protection.  State  governments,  Flood  damage. 
Flood  plain  zoning,  'Floodways,  'Administrative 
agencies.  Permits,  'Regulation,  Encroachment, 
•Obstruction  to  flow. 

Identifiers:  'Department  of  FloodwayS,  'Channel 
encroachment. 

This  article  deals  with  state  regulation  of  channel 
encroachments  as  a  means  of  minimizing  flood 
damage.  Common  law  private  rights  regarding  en- 
croachments which  contribute  to  flood  damage, 
and  early  statutory  attempts  to  regulate  channel  en- 
croachments are  examined.  Previous  statutory 
regulation  proved  unsatisfactory  on  six  bases:  ( I ) 
Many  statutes  were  permissive  rather  than  manda- 
tory (2)  Statutory  standards  lacked  clarity  (3)  The 
statutes  did  not  provide  flexible  remedies  (4)  The 
public  was  not  properly  informed  of  the  statutes' 
requirements  (5)  Statutes  were  limited  to  channel 
rather  than  floodway  encroachments  (6)  Some 
statutes  did  not  provide  encroachment  lines,  but 
merely  prohibited  channel  obstruction.  A  Model 
Floodway  Encroachment  Act  is  proposed  establish- 
ing a  State  Department  of  Floodways  and  basing 
regulation  on  a  concept  of  Floodway  rather  than 
channel.  The  act  provides  definite  standards  for  the 
establishment  floodway  encroachment  lines, 
declares  artificial  obstructions  to  be  a  public 
nuisance  unless  specifically  permitted,  provides 
criminal  penalties  for  violation  of  the  act, 
establishes  a  mandatory  permit  system,  gives  the 
Department  power  to  remove  obstructions  and 
other  incidental  powers. 
W68-OOI30 


CONTROLLING     WATERFRONT     DEVELOP- 
MENT, 

Florida  Univ  Public  Administration  Clearing  Ser- 
vice, Gainesville. 

Sheldon  Plager,  and  Frank  E.  Maloney. 
Studies  in  Public  Administration,  No  30,  pp  1-39 
1968.  39  p,  I  12  ref 


Descriptors:  'Shores,  Competing  uses,  Conserva- 
tion, 'Landfills,  'Florida,  'Water  law,  Navigable 
waters,  Non-navigable  waters,,  'Docks,  'Coastal 
structures.  Judicial  decisions.  Legislation,  Owner- 
ship of  beds,  Public  rights,  Riparian  land,  'Riparian 
rights,  Watercourses  (Legal),  Piers,  Bulkhead  line, 
Boundaries  (Property). 
Identifiers:  'Waterfront  development. 

Florida  is  witnessing  a  conflice  over  waterfront 
development  between  conservationists  and 
developers.  Historically,  waterfront  regulation  was 
a  matter  of  the  riparian  right  to  wharf  into  a  naviga- 
ble body  of  water.  The  article  first  examines  the 
development  of  the  common  law  right  to  wharf 
based  on  ownership  of  the  upland,  and  then  turns 
to  the  riparian  right  to  wharf  in  Florida.  In  the 
absence  of  controlling  statute,  a  riparian  owner  in 
Florida  has  a  right  to  wharf  on  sovereignty  lands  in 
front  of  his  uplands,  subject  to  limitations  such  as 
the  superior  rights  of  the  public  as  to  navigation. 
However,  history,  policy,  and  logic  indicate  that 
this  right  does  not  extend  to  filling  for  non-wharfing 
purposes.  Statutes  give  a  qualified  right  to  fill  an 
waters  other  than  fresh  water  lakes  and  streams. 
Private  ownership  of  submerged  bottoms  as  a 
source  of  a  right  to  wharf  or  fill  is  examined.  The 
use  of  the  navigability  concept  as  a  means  of  con- 
trolling waterfront  development  is  analyzed.  Cases 
and  statutes  affecting  a  determination  of  navigabili- 
ty are  discussed,  particular  attention  being  given  to 
FLA.  STAT.  271,09  (2)  (1967).  Conclusions  and 
recommendations  are  presented. 
W68-00I63 

6G.  Ecologic  Impact  of 
Water  Development 


CONSERVATION  RECONSIDERED, 

Resources  for  the  Future,  Washington,  DC. 
John  V.Krutilla. 

American  Econ  Rev,  Vol  LVII,  No  4,  pp  777-786 
Sept,  1967.  lOp,  14  ref. 

Descriptors:  Ecology,  Elasticity  of  supply,  Recrea- 
tion        demand,         'Environmental         effects, 
Geomorphology,  'Technology. 
Identifiers:  Option  demand,  Externalities,  Substitu- 
tability. 

It  has  recently  been  argued  that  advances  in 
technology  in  the  U  S  have  permitted  a  continuous 
decline  in  the  prices  of  natural  resources  relative  to 
commodities  in  general.  This  contradicts  the  doc- 
trine of  increasing  natural  resource  scarcity.  Yet 
the  degradation  of  the  physical  environment,  the 
pollution  of  air  and  water  continues.  There  is  an 
asymmetry  in  the  implications  of  technological 
progress  for  producing  industrial  and  agricultural 
goods  on  the  one  hand,  and  its  implication  for 
providing  unspoiled  natural  environments  on  the 
other.  If  the  latter  are  irreproducible  and  the  de- 
mand for  them  in  catering  to  collective  consump- 
tion wants  to  expected  to  grow  -  i.e.,  the  marginal 
trade-off  between  fabricated  and  natural  amenities 
will  tend  increasingly  to  favor  the  latter  -  natural 
environments  become  assets  of  appreciating  value. 
If  rational  behaviour  by  heads  of  households  in- 
volves a  bequest  motivation,  and  rare  natural  en- 
vironments are  attended  by  indivisibilities,  the  mar- 
ket will  not  achieve  an  optimal  allocation.  Provid- 
ing for  these  goods  must  now  be  the  central  con- 
cern of  conservation  economics. 
W68-00173 


IRRIGATION  IN  SEMI-ARID  REGIONS, 

C.S.I.R.O.,  Irrigation  Research  Laboratory,  Grif- 
fith, N.S.W.,  Australia. 
E.  R.  Hoare. 

Outlook  on  Agr,  Vol  5,  No  4,  pp  139-143,  1967.  5 
p,  6  fig,  2  tab,  1 7  ref. 

Descriptors:  Arid  climates,  Humid  climates, 
Semiarid  climates,  Crop  production,  Rainfall  dis- 
tribution, Evaporation,  Moisture  deficit,  Water  dis- 
tribution  (Applied),   Irrigation   efficiency.   Com- 


parative productivity,  Rainfall-runoff  relationships, 
Environmental     gradient,     Population,     Runoff, 
Ecology,     Desalinization.     Water     requirements, 
Water  sources. 
Identifiers:  Aridity. 

Semi-arid  lands  having  less  than  15  inches  rainfall 
and  evaporation  from  a  surface  of  more  than  45 
inches  are  considered.  Comparisons  are  made 
between  arid  and  humid  areas,  water  as  a  food 
producer,  sources  of  water  from  the  land  and  sea, 
amounts  of  water  needed  for  various  agricultural 
commodities  and  human  needs.  The  ability  of  dif- 
ferent countries  to  supply  it  peoples  with  food  in 
respect  to  the  supply  of  water  arc  discussed.  Irriga- 
tion of  the  dry  areas  of  the  earth  will  not  necessarily 
solve  the  gigantic  food  production  problems  which 
face  the  world,  but  because  of  pleasant  living  con- 
ditions, these  dry  areas  will  be  more  heavily  popu- 
lated in  the  future.  Includes  map  of  arid  and  semi- 
arid  areas  and  tables  showing  water  requirement 
for  agricultural  products  and  human  needs. 
W68-00271 


TWO  NEW  DAMS  AUGMENTING  SUDAN'S  IR- 
RIGATED FARMLAND, 

Foreign    Regional    Analysis    Division,    Economic 

Research  Service. 

Cline  J.  Warren. 

Foreign  Agr,  Vol  5,  No  26,  pp  8-9,  June  1967.  2  p, 

3  photo. 

Descriptors:  'Storage  capacity.  Irrigation  water. 
Economic  impact,  Social  impact,  Hydroelectric 
power.  Multiple-purpose  projects.  Field  crops,  Ir- 
rigation efficiency,  Rural  sociology,  Area  develop- 
ment, Soil-water-plant  relationships,  Productivity, 
'Dams,  'Irrigated  land,  Arid  lands.  Benefits. 
Identifiers:  Sudan. 

Sudan  has  recently  completed  the  construction  of 
two  new  dams  which  together  will  triple  the 
country's  storage  capacity  for  irrigation  water.  The 
increased  water  supply  will  make  it  possible  for 
Sudan  to  double  the  present  irrigated  area  of  ap- 
proximately 2  million  acres  and  will  permit  more 
intensive  and  improved  practices  on  current  cul- 
tivated acreage.  With  the  efficient  utilization  of  the 
new  dams  and  irrigated  acreage,  Sudan's  presence 
would  be  more  strongly  felt  in  the  international 
market  of  farm  products. 
W68-00298 

07.  RESOURCES  DATA 
7A.  Network  Design 

A  SOIL  SALINITY  SENSOR  OF  IMPROVED 
DESIGN, 

U  S  Salinity  Laboratory,  Riverside,  Calif. 

L.  A.  Richards. 

Soil  Sci  Soc  Amer  Proc,  Vol  30,  No  3,  pp  333-337, 

May-June  1 966.  5  p,  4  fig. 

Descriptors:  Salt  tolerance.  Electrical  equipment, 
Soil-water-plant  relationships.  On-site  data  collec- 
tions, Meausrement,  Temperature,  Saline  water, 
Saline  soils,  'Salinity,  'Irrigation,  Leaching,  Water 
quality,  Equations,  Electrodes,  Model  studies, 
Screens,  Calibrations,  Soil  investigations. 
Identifiers:  U  S  Salinity  Laboratory,  Riverside, 
Calif.,  'Sensors. 

A  soil  salinity  sensor  was  developed  to  reduce  the 
response  time  and  to  ensure  better  soil  contact  with 
the  sensor.  The  response  time  was  reduced  to  about 
one  hour  when  the  platinum  screen  electrodes  were 
fired  in  place  on  opposite  faces  of  a  porous  ceramic 
plate.  A  spring  plunger  was  installed  in  the  sensor 
to  maintain  good  contact  between  the  sensitive  ele- 
ment and  the  soil.  For  more  precise  work,  where 
temperature  is  a  variable,  a  thermistor  was  incor- 
porated in  the  sensor.  The  sensitive  element  was 
shielded  and  insulated  so  the  resistance  of  the  ele- 
ment did  not  depend  on  external  current  paths.  The 
calibration  of  the  sensor  is  discussed  with  respect  to 
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different  salt  solution  concentrations  and  tempera- 
ture ranges.  The  operation  of  the  sensor  in  the 
areas  of  irrigation  tests  and  leaching-requirement 
studies  are  also  discussed. 
W68-00280 


7B.  Data  Acquisition 


THE  MEASUREMENT  OF  RIVERFLOW  WITH 
RADIOACTIVE  ISOTOPES  WITH  PARTICU- 
LAR REFERENCE  TO  THE  METHOD  AND 
TIME  OF  SAMPLING, 

Central  Africa  Agricultural  Research  Council. 
PR.  B.Ward,  and  P.  Wurzel. 
Bull  of  lnt  Ass  of  Sci  Hydrol,  Vol  1 3,  No  1 ,  pp  40- 
48,  Feb  1968.  2  fig,  I  plate,  2  tab. 

Descriptors:  *  Radioisotopes,  River  flow.  Stream- 
beds,  "Tracers, Gold  radioisotopes,  'Methodology, 
Gaging  stations,  Sampling,  Gamma  rays,  Test 
procedures.  Velocity,  Calibrations,  Laboratory 
tests.  Channels,  Radioactivity,  Flow  measurement. 
Identifiers:  "Total  Counts  method.  Scintillation  de- 
tectors, "Chromium  51 ,  Rhodesia  (Africa),  Health 
hazard,  Scaler,  Inhomogeneities. 

Methods  of  riverflow  gaging  are  investigated  for 
streams  of  10  to  250  cusecs.  Radioactive  isotopes 
are  used  involving  withdrawal  of  samples  from  the 
river  for  count  measurements  in  situ.  The  Total 
Counts  method  is  favored  because  of  its  ability  to 
sample  large  volumes  and  give  reliable  results.  An 
extension  of  the  method  is  offered  for  conditions  of 
noninfinite  channel  geometry,  using  a  probe  in  the 
stream.  This  allows  in  situ  gaging  of  streams  as  shal- 
low as  2  ft.  An  empirical  process  for  prediction  of 
tracer  passage  time  from  point  to  point  is  given, 
based  on  a  series  of  measurements  in  rivers  at  low 
flow.  Merits  of  colloidal  Gold  198  and  Chromium 
5 1  EDTA  as  tracers  are  discussed.  Colloidal  gold  is 
found  to  be  insignificantly  adsorbed  over  a  measur- 
ing reach  of  3,000  ft.  Use  of  the  Total  Counts 
method  in  streamflows  of  5,000  cusecs  or  more 
requires  large  tracer  amounts;  this  incurs  health 
hazard  problems  and  expense.  Thus,  the  range  of 
application  of  the  method  is  limited  to  flows  of  less 
than  5,000  cusecs. 
W68-00008 


APPLICATION  OF  AERIAL  PHOTOGRAPHY 
AND  REMOTE  SENSING  TO  HYDROBIOLOGI- 
CAL  RESEARCH  IN  SOUTH  FLORIDA, 

US  Geological  Survey. 

Milton  C.  Kolipinski,  and  Aaron  L.  Higer. 

US  GeolSurv  open-file  rep,  7  p,  Feb  1968.  3  fig. 

Descriptors:  "Remote  sensing.  Infrared  radiation, 
"Research  and  development,  "Aerial  photography. 
Ions,  Turbidity,  Coastal  marshes.  Vegetation 
establishment,  Aquatic  plants.  Gases,  Water  levels, 
Florida,  Wetland,  Plant  groupings.  Fresh  water, 
Forestry,  "Plant  ecology,  Hydrologic  aspects, 
Abiotic  environment. 

Identifiers:  "Photo-interpretation,  "Reflectance, 
"Hydrobiological  features  (Methods), 

Stereoplotter,  Salt  water  biota. 

Recent  developments  in  remote  sensing  instru- 
ments and  aerial  photographic  techniques  open 
broad  fields  in  hydrological  and  biological  studies, 
ecology,  forestry,  and  agriculture.  Infrared  color 
film  permits  delineation  of  plant  community  types, 
and  along  coastlines  and  in  marshes  land-water  in- 
terfaces are  sharply  portrayed.  However,  from  low 
altitudes  such  film  is  inferior  to  standard  color 
photography  for  plant  taxonomic  identification  in 
Florida  Everglades.  False  vegetation  colors  on  in- 
frared photos  make  genera  and  species  difficult  to 
recognize.  Ions  and  gases  in  water  are  usually  not 
identifiable  by  infrared  color  photography.  How- 
ever, the  presence  of  an  identifiable  indicator  can 
serve  as  a  concentration  index  of  dissolved  sub- 
stance. Reflectances  from  a  fresh-water  vegetative 
community,  for  example,  indicate  water  of  very  low 
chloride  content.  Turbidity  indicators  suggest  low 
dissolved  oxygen  content.  Data  collected  concur- 
rently on  ground  and  wateF  are  needed  to  supple- 


ment photography.   Infrared  and  standard  color 
photographs  used  together  reinforce  the  skill  of 
researchers  in  evaluating  aquatic  and  biological 
features. 
W68-00036 


DETERMINATION  OF  MOLYBDENUM  IN 
FRESH  WATERS-A  COMPARISON  OF 
METHODS, 

US  Geological  Survey,  Denver. 

Marvin  J.  Fishman,  and  Edward  C.  Mallory,  Jr. 

J  Water  Pollut  Contr  Board,  Vol  40,  No.  2,  PI  I .  pp 

R67-R7 1 ,  Feb  1 968.  5  p,  1  tab,  8  ref. 

Descriptors:  "Analytical  techniques,  "Molyb- 
denum, "Water  quality.  Metals,  "Spec- 
trophotometry, Analytical  techniques,  "Chemical 
analysis,  "Fresh  water.  "Methodology.  Technolo- 
gy, Laboratory  tests,  Water  chemistry,  Elements 
(Chemical),  Spectroscopy,  Trace  elements. 
Identifiers:  "Metallic  elements,  Spectrographic 
methods,  "Atomic  absorption  method,  Dithiol 
method,  "Thiocyanate  metnod 

Laboratory  methods  used  to  determine  the  molyb- 
denum content  of  water  are  described  and  results 
by  4  different  methods  are  compared.  The  concen- 
trations of  molybdenum  in  14  fresh-water  samples 
were  determined  by  the  thiocyanate,  spectro- 
graphic, and  dithiol-spectrophotometric  methods. 
The  dithiol-atomic  absorption  method  was  also 
used  on  5  of  the  samples.  Dissolved  solids  content 
of  the  samples  ranged  from  90  to  800  mg/1,  and 
molybdenum,  from  0.001  to  3.9  mg/1.  The  spectro- 
graphic method  gave  lower  molybdenum  values  for 
12  of  the  samples  than  the  other  methods.  How- 
ever, because  different  methods  were  used  to  con- 
centrate the  molybdenum,  results  are  judged  to  be 
essentially  comparable.  Comparison  of  the  4 
methods,  and  their  previous  successful  use  in 
analyzing  highly  mineralized  waters,  suggests  that 
all  the  methods  are  equally  applicable  for  analyzing 
any  natural  water. 
W68-00041 


METHODS  OF  MEASURING  WATER  LEVELS 
IN  DEEP  WELLS, 

US  Geological  Survey. 

M.  S.  Garber,  and  F.  C.  Koopman. 

US  Geol  Surv  Tech  Water-Resources  Invest  Book 

8,chapAI,  23  p,  1968.  15  fig,  3  tab,  1 6  ref. 

Descriptors:  Equipment,  Gages,  Pressure  measur- 
ing instruments,  "Water  levels,  "Water  level  fluc- 
tuations, "Technology,  Methodology.  Water  wells. 
Groundwater,  "Deep  wells,  Drill  holes.  Electrical 
well  logging,  "Instrumentation,  Calibrations,  Pres- 
sure measuring  instruments,  "Water  table.  Subsur- 
face waters,  "Potentiometric  level. 
Identifiers:  "Water-level  measurements,  "Measur- 
ing equipment,  Deep-well  measurements.  Steel 
tapes,  Sensing  probes.  Bottom-hole  recording 
devices. 

Accurate  measurement  of  water  levels  deeper  than 
1,000  ft  in  wells  requires  specialized  equipment 
and  techniques.  Corrections  for  stretch  and  ther- 
mal expansion  of  measuring  tapes,  periodic  calibra- 
tion of  measuring  devices,  borehole  deviation,  and 
modification  of  recording  devices  are  discussed  in 
detail  in  this  report.  A  multichannel  recording 
device  utilizing  pressure  tranducers  is  described 
and  a  description  of  its  use  for  recording  data  from 
multi-well  pumping  tests  is  presented.  Bottom-hole 
recording  devices  designed  for  oil-field  use  were 
tested  but  were  found  to  lack  the  precision 
required  for  some  groundwater  investigations.  A 
newly  developed  bottom-hole  pressure  gage  with 
improved  accuracy  was  used  with  satisfactory 
results.  Applicability  and  the  advantages  and  disad- 
vantages of  all  the  methods  described  are  presented 
in  tabular  form. 
W68-00060 


FIELD  TEST  OF  AN  X-RAY  SEDIMENT-CON- 
CENTRATION GAGE, 

Agricultural'  Research  Service,  Oxford,  Miss. 


Carl  E  Murphree,  Gerald  C.  Bolton,  and  J.  Roger 

McHenry. 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No  HY2,  Pap 

5863,  pp  515-528,  Mar  1968.  14  p,  4  fig,  1  tab,  6 

ref. 

Descriptors:  "Sediment  transport.  Nuclear  meters, 
•Testing,  Clays,  "Instrumentation,  Cadmium 
radioisotopes,  X-rays,  Analytical  techniques.  Flow 
rates,  Mississippi,  Floodwater,  Base  flow.  Hydro- 
graphs,  Temperature,  Sedimentation,  Equipment. 
Gages. 

Identifiers:  "Nuclear  gage,  "Sediment  concentra- 
tion. Sensing  unit.  Ambient  water,  Channel  bed. 
Calibration  curves,  Scintillation  detector. 

Field  tests  of  a  suspended  sediment-concentration 
gage  are  described,  covering  flood  flows  to  5,000 
cfs  with  sediment  concentrations  up  to  14,000 
ppm.  A  nuclear  gage,  powered  by  storage  batteries, 
is  used  witha  sensing  unit  in  the  stream  and  a 
recording  unit  on  shore.  The  magnitude  of  attenua- 
tion of  x-rays,  provided  by  a  cadmium- 1 09  source 
(470-day  half-life),  is  a  measure  of  sediment  con- 
centration. Equipment  mechanism  allows  the  beam 
to  alternately  pass  through  distilled  water  and  the 
ambient  water  of  the  creek.  Counting  time  is  suffi- 
cient to  receive  a  predetermined  number  of  pulses 
through  the  distilled  water  reference  cell.  The 
nuclear  gage  is  sensitive  not  only  to  suspended  sedi- 
ment, but  also  to  air  temperature  and  to  instrument 
age.  In  the  tests,  standard  deviation  of  the  15-min 
value  is  200  ppm.  Gage  readings,  corrected  for  age 
and  air  temperature,  give  sediment  concentrations 
comparable  to  those  determined  by  conventional 
sampling  of  flood  waters. 
W68-00084 


MEASUREMENT  OF  TURBULENCE  IN 
WATER, 

U  S  Geological  Survey. 

Everett  V.  Richardson,  and  Raul  S.  McQuivery 
ASCE  Proc.  J  Hydraul  Div.  Vol  94,  No  HY2,  Pap 
5855.  pp  41  1-430.  Mar  1968.  19  p.  1 4  Tig,  1 3  ref. 

Descriptors:  "Turbulent  flow,  "Hydraulics, 
Viscosity,  Velocity,  Water  pollution.  Temperature. 
Flumes,  Electrolysis,  Conductivity,  Open  channel 
flow.  Instrumentation,  Boundary  layers.  Reynolds 
numbers.  Water  properties.  Anemometers,  "Flow 
measurement,  Fluid  mechanics,  Kinetics,  Hydrolo- 
gy, "Turbulence. 

Identifiers:  "Hot-wire  anemometers,  "Contami- 
nants, Sensor,  Flow  field.  Voltage  velocity. 
Hydromechanics. 

A  study  of  hot-film  anemometer  measurements  in 
water  resulted  in  the  hypothesis  that:  'Dirt  and  air 
bubbles  accumulating  on  the  hot-film  sensor 
change  the  mean  voltage  for  a  given  velocity,  but 
have  only  a  minor,  outside  the  frequency  domain  in 
water,  effect  on  the  frequency  response  of  the  scn- 
sor-to-velocity  fluctuations  And  for  a  given  sensor 
there  is  a  unique  family  of  voltage/velocity  rela- 
tions that  can  be  defined  by  calibration  with  dif- 
ferent overheat  ratios.'  The  hypothesis  was  experi- 
mentally verified  by  comparing  turbulence  mea- 
surements made  in  the  same  flow  field  with  well  fil- 
tered and  with  very  dirty  water.  The  method  was 
used  to  measure  the  characteristics  of  turbulence 
measurements  made  in  ordinary  laboratory  water 
for  flow  over  hydraulically-rough  and  hydrauli- 
cally-smooth  boundaries.  Reynolds  numbers 
ranged  from  8,000  to  20.000,  and  mean  velocities, 
from  0.3  fps  to  2.8  fps.  Relative  turbulent  intensi- 
ties for  flow  over  the  smooth  boundary  were  in 
agreement  with  Laufer's  measurements  in  air 
Power  spectrum  analysis  of  the  turbulence  showed 
very  little  energy  in  frequencies  larger  than  1 00  Hz. 
W68-00088 


SUBMARINE     SPRING     DISCHARGE     USING 
RADIOACTIVE  TRACERS, 

Radiosotopes     Training     Center.     Soug.     Israel 
TAH AL-Consulting  Engineers.  Ltd  .  Tel  Aviv. 
C.  J.  Braudo,  F.  Mero.  and  A.  Mercado. 
ASCE  Proc.  J  Hydraul  Div.  Vol  94,  No  HY2.  Pap 
5854,  pp  399-409,  Mar  1968.  1 1  p,  6  fig,  I  tab.  6 
ref,  I  append. 
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Descriptors:  'Tracers,  Adsorption.  'Radioactivity 
techniques.  Cobalt,  'Lake  bottom  springs. 
Hydraulics,  Boundary  layers.  Aquifers,  Fresh 
water.  Brackish  water,  Turbidity,  Salinity, 
Temperature,  Sediments,  Pressure,  Test 
procedures.  Methodology,  Saline  water-freshwater 
interfaces,  Environmental  effects. 
Identifiers  'Submarine  springs,  Sea  of  Galilee, 
Jordan  River,  Echo  sounding,  Dilution  cell, 
Radioactivity  profile. 

A  new  method  of  measuring  the  discharge  rates  of 
submarine  springs  is  described.  The  method  is 
based  on  a  dilution  analysis  of  radioactive  slug 
within  a  fixed  volume  dilution  cell.  Special 
conditions  existing  in  a  spring  discharging  hot  and 
saline  water  through  a  funnel-shaped  crater,  on  the 
bottom  of  the  Sea  of  Galilee,  provide  the  necessary 
system  for  dilution  analysis.  The  experiment 
described  requires  an  easily  detected  tracer  in 
small  concentration,  owing  to  large  masses  of  water 
and  to  the  requirement  that  no  change  occur  in 
physical  or  chemical  properties  of  the 
environment.  Radioactive  tracer  cobalt-60  (half 
life,  5.3  yr)  was  selected  for  this  experiment  after 
close  screening.  The  procedure  promises  to  yield  a 
nearly  continuous  record  of  discharge  of  the  spring 
between  measuring  dates  with  an  average  error 
between  10  and  25%.  Results  support  the  feasibility 
of  adopting  similar  procedures  for  measuring 
discharge  rates  of  numerous  marine  underwater 
springs  along  the  continental  shelves. 
W68-00091 


USE      OF      AERIAL       PHOTOGRAPHS      IN 
SURVEYING  GROUND-WATER  AND 

VEGTATION  RESOURCES  IN  THE  ARID  ZONE 
OF  INDIA, 

Central  Arid  Zone  Research  Institute,  Jodhpur, 

India. 

Y.  Satyanarayan,  and  V.  V.  Dhruvanarayan. 

Aerial  Surv  and  Intergated  Stud,  Proc  of  Toulouse 

Conf,  Paris,  UNESCO,  pp  505-507,  1 968. 

Descriptors:  'Aerial  photography,  'Groundwater, 
Irrigated  land,  'Arid  lands,  Drainage  systems, 
'Mapping,  Infiltration,  Phreatophytes,  Vegetation 
effects,  Terrain  analysis,  Monsoons,  Flash  floods. 
Water  table,  Chemical  properties. 
Identifiers:  India,  'Vegetation  types,  Brackish 
water,  'Photo-interpretation,  'Potential  water 
source. 

In  the  arid  zone  of  India,  estimates  are  made  from 
aerial  photographs  of  ( I )  the  probable  runoff  for 
surface  water  storage  and  (2)  the  quality  and 
quantity  of  available  groundwater.  This 
information  is  used  in  preparing  maps  of  water- 
utilization  areas  for  development.  Only  broad 
vegetation  types  are  distinguishable  from  the 
photographs  because  of  sparce  cover  and  high 
intensity  of  biotic  interference.  As  knowledge  of 
the  vegetation,  habitat  factors,  and  land  forms  in 
the  photographed  area  increases,  more  reliance  is 
placed  on  photo-interpretation  thus  reducing 
ground  work.  Assessment  by  the  Central  Arid  Zone 
Research  Institute  at  Jodhpur  of  present  and 
potential  soil,  vegetation,  and  water  resources  for 
efficient  utilization  has  been  under  way  since  1960 
W68-00092 


9B.  Education  (In-House) 


VELOCITY  AND  SEDIMENT 

CONCENTRATION  DISTRIBUTIONS  IN  OPEN 
CHANNEL  FLOWS, 

South  Dakota  State  Univ.,  Brookings 
B.  E  Eno. 


Descriptors:  'Open  channel  flow,  Flow 
Characteristics,  Flow  profiles,  'Velocity, 
Transition  flow,  Turbulent  flow,  Theoretical 
analysis,  Sediment  transport,  'Sediment 
distribution,  Instrumentation,  Continuity  equation, 
Momentum  equation,  'Channel  morphology, 
Boundary  layer.  Roughness  coefficient. 

Turbulent  velocity  distributions  in  open  channel 
flows  were  analytically  reviewed  and 
experimentally  investigated,  the  works  of  Prandtl, 
Von  Karman,  and  Nikuradse  pertaining  to 
turbulent  velocity  distributions  were  critically 
reviewed  with  a  view  toward  particular  application 
to  open  channel  flows.  Physical  and  mathematical 
inadequacies  of  these  works  were  noted  and 
discussed.  The  experimental  phase  consisted  of 
velocity  distribution  measurement  in  smooth  and 
artifically  rough  channels.  The  roughness  elements 
included  lateral  strips,  cubes  and  hemispheres 
placed  on  the  flume  bed  at  various  spacings  in 
various  patterns.  An  equivalent  roughness 
parameter  was  devised  and  calculated  for  many  of 
the  roughness  patterns.  The  experimental  results 
were  compared  to  the  work  of  other  authors  and 
discussed.  The  suspended  sediment  transport 
theory  was  briefly  reviewed,  emphasizing  its 
dependency  upon  a  valid  velocity  distribution 
model. 
W68-00185 


08.  ENGINEERING  WORKS 


8B.  Hydraulics 


MIXING  OF  TWO  CONCENTRIC  JETS, 

Indian  Institute  of  Technology,  Bombay. 
D.  C.  Kotwal,  Y.  R.  Reddy,  and  Subir  Kar. 
ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No  HY2,  Pap 
5866,  pp  505-5  14,  Mar  1968.  15  p,  4  fig,  20  ref. 

Descriptors:  'Hydraulics,  Turbulence, 

Engineering,  Reynolds  number,  'Energy  losses, 
'Jets,  Fluid  mechanics,  Velocity,  Equations, 
Streams,  Flow  characteristics,  Centrifugal  pumps. 
Orifices,  Nozzles,  Pressure,  Mass  transfer,  'Mixing. 
Identifiers:  'Coaxial  streams.  Shear  losses, 
Optimum  efficiency.  Turbulent  diffusion. 
Hydraulic  jets. 

A  theoretical  equation  is  given  for  estimating  the 
mixing  loss  co-efficient  when  mixing  two 
concentric  jets.  The  equation  has  been 
experimentally  verified  with  water  as  the  working 
fluid.  In  the  experiments,  two  outer  nozzles  of 
semicone  angles  of  1 2  deg  and  24  deg  were  used  for 
different  velocity  ratios  varying  from  0.00824  to 
0.792.  The  mixing  loss  constant  reduces  with 
increase  in  velocity  ratio  to  unity,  beyond  which  it 
increases  with  increase  in  velocity  ratio  for  a  given 
area  ratio  and  angle.  The  mixing  loss  constant 
increases  with  nozzle  angle  when  all  other 
parameters  are  constant.  For  a  particular  mixing 
configuration  the  mixing  efficiency  increases  with 
nozzle  distance  and  reaches  an  optimum  value; 
with  further  increase  of  nozzle  distance  it 
decreases.  An  optimum  efficiency  for  mixing  on 
the  order  of  98%  was  obtained  at  a  velocity  ratio  of 
0.642  for  a  nozzle  semicone  angle  of  24  deg  at  a 
nozzle  distance  of  7.9  cm. 
W68-00082 


HYDRAULIC       JUMPS       BELOW        ABRUPT 
SYMMETRICAL  EXPANSIONS, 

Alberta  University,  Edmonton. 

Nallanuthu  Rajaratnam,  and  Kanakatti 

Subramanya. 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No  HY2,  Pap 

5860,  Mar  1968.  23  p,  22  fig,  2  tab,  1  2  ref. 

Descriptors:  'Channels,  'Hydraulic  jump,  Bed 
load.  Waves  (Water),  Open-channel  flow, 
Tailwater,  Hydrodynamics,  Supercritical  flow, 
Boundaries  (Surfaces),  Shear  stress,  Flow 
characteristics,  'Hydraulics,  Outlets,  Momentum 
equation,  Energy  dissipation,  Turbulence. 
Identifiers:  'Symmetrical  expansion,  'Unstable 
flow.  Wall  jet,  Channel  geometry,  R-jump,  S-jump, 
Bed  pressure,  Sequent  depth. 

An  experimental  study  is  described  of  the  R-jump 
and  S-jump  that  occur  below  abrupt  symmetrical 
expansions  in  rectangular  channels.  The  tailwater 
depth-range  between  these  jumps  causes  unstable 
and  undesirable  flow  conditions.  An  empirical 
equation  to  predict  the  sequent  depth  is  developed, 
and  length  characteristics  of  R-jumps  are 
determined.  A  simple  formula  is  presented  for  the 
sequent  depth  of  S-jumps.  Results  have  been 
obtained  of  energy  loss  in  S-jump,  and  a  new 
characteristic  length  is  developed  to  correlate 
mean  flow  characteristics  of  the  S-jump.  The  S- 
jump  is  treated  as  a  diffusion  problem  of  a 
rectangular  wall  jet  in  a  wider  channel  under 
adverse  pressure  gradient. 
W68-00087 


FREE  SURFACE  SHEAR  FLOW  OVER  A 
WAVY  BED, 

Massachusetts  Institute  of  Technology,  Cambridge. 

Iwasa  Yoshiaki,  and  John  F.  Kennedy. 

ASCE  Proc,  J  Hydraul  Div,  Vol  94,  No  HY2    Pap 

5856,  pp  431-454,  Mar  1968.  24  p,  6  fig,  2  tab,  18 

ref. 

Descriptors:  'Hydraulics,  'Flow,  'Boundaries 
(Surfaces),  Energy  dissipation,  Alluvial  channels, 
Waves  (Water),  Open  channel  flow,  Hydraulic 
jump,  Mechanical  properties,  Fluid  mechanics. 
Velocity,  Steady  flow,  Supercritical  flow, 
Hydrodynamics,  Pressure  head.  Flumes,  Froude 
number,  Scour,  Energy  equation.  Non-uniform 
flow. 

Identifiers:  'Shear  flow,  Channel  waves,  Bi-stable, 
'Wavy  bed,  Bed  forms,  Phase  shift,  Surface  profile. 

An  analytical  treatment  of  free  surface  shear  flow, 
over  a  wavy  bed  of  regular  sinusoidal  form,  is 
developed  from  the  one-dimensional  energy 
equation.  The  effects  of  curvilinearity  on  the 
velocity  and  piezometric  heads  are  examined.  The 
equation  is  expanded  into  a  series  in  dimensionless 
terms  for  systematic  ordering  of  the  magnitudes  of 
various  terms  and  associated  physical  quantities. 
The  third-order  equation  is  linearized  and  solved  to 
obtain  expressions  for  the  phase  shift  between,  and 
amplitude  ratio  of  the  bed  waves  and  depth 
variations.  The  second-order,  nonlinear  equation  is 
solved  numerically  for  a  particular  flow,  and  the 
profiles  are  presented  graphically.  The  various  flow 
configurations  predicted  by  the  linearized  and  the 
nonlinear  formulations  are  discussed,  and  the 
occurrence  of  a  bistable  flow  of  moderate  and  high 
Froude  numbers  is  explained. 
W68-00089 
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SUBJECT  INDEX 


ACCESS  ROUTES  01NEBSH1P  OF  BEDS 

THE  BIGHT  OP  ACCESS  TO  NAVIGABLE  WATEBS  BY  RIPARIAN  LAND 

OWNERS. 

168-00135  06E 

ACCRETIONS( LEGAL    ASPECTS) 

WHERE    DOES    THE    BEACH    BEGIN.    AND    TO    1HAT    EXTENT    IS    THIS    A 

rEDERAL    QUESTION, 

168-00192  06B 

ACCRETION(  LEGAL    ASPECTS) 

GOVERNMENTAL    REFILLING    OF    LAKES    AND    PONDS    AND    THE    ARTIFICIAL 
MAINTENANCE    OF    RATER    LEVELS  MUST    JUST    COHPENSATION    BE    PAID 

TO    ABUTTING    LANDORNERS, 
168-00138  06C 

TRUSTEES    OF    THE    INTERNAL    IMPBOVEMENT    PUND    V    SUTTON. 
168-00145  06E 


DROUGHT    RESISTANCE, 
R68-0031  1 


OJB 


168-00190 


06E 


CIVIL    LAN    PROPERTY—  ALLUVION—  DISTINGUISHING    LAKES    FROH 

RIVERS    AND    STREAMS, 

R68-00191  01D 

UNITED    STATES    GYPSUM    CO    V    GBIEF    BROS    COOPERAGE    CORP. 
168-00194  06E 

ACTIVATED    SLUDGE 

REMOVAL    OF    ALGAL    NUTRIENTS    FROM    BAR    HASTEHATER    WITH    LIME, 
R68-00012  05D 

ADJUDICATION    PROCEDURE 

FOBTI    YEARS    OF    RATER    POLLUTION    CONTROL    IN    WISCONSIN  A    CASE 

STUDY, 

168-00122  05G 


CASTABAYS  MOTEL  V  SCHUYLEB. 
R68- 00230 


06  E 


ADMINISTRATION 

FORTY  YEABS  OF  RATER  POLLUTION  CONTROL  IN  WISCONSIN    A  CASE 

STUDY, 

168-00122  05G 

INTERGOVERNMENTAL    RELATIONS    IN    RATER    QUALITY    CONTROL, 
168-00218  05G 

ADMINISTBATIVE    AGENCIES 
RATER    AND    AIR    POLLUTION, 
B68-00103  05G 

A    DECADE    OF    EXPERIENCE    UNDER    THE    I01A    RATER    PERMIT    SYSTEM — 

PART    ONE, 

B68-00106  03D 

INTRODUCTION    TO    RATER    USE    LAR    IN    NORTH    CAROLINA. 
168-00111  06D 

A    DECADE   OF    EXPERIENCE    UNDER    THE    IOWA    PERMIT    SYS1EM-PABT 

TWO, 

W68-00112  03D 

PRESERVATION     VALUES    IN    HIVEB    BASIN    PLANNING. 
168-00114  06A 

A    STATE    STATUTE    TO    PROVIDE    CONTROLS    FOH    EQUITABLE 

DISTRIBUTION    OF    WATER. 

168-00124  06D 

RATER    AND    THE    NATIONAL    W ELF  ABE-PROGRAMS    IN    SEARCH    OF    A 

POLICY, 

"68-00125  06B 

FOCUS    ON    CLEAN    WATER. 

B68-001514  05s 

MORGAN    V    CANAVERAL    PORT    AUTHORITY. 
168-00156  06E 

STATE    VS    FEDERAL         PRIORITY    IN    POLLUTION    CONTROL. 
168-00159  05G 

A    STATE    STATUTE    TO    PROVIDE    CONTROLS    FOR    EQUITABLE 

DISTRIBUTION    OF    WATER. 

168-00235  05D 

ADMINISTRATIVE    DECISIONS 

PRESERVATION    VALUES    IN    RIVER    BASIN    PLANNING. 
168-00114  06A 

SARASOTA    COUNTY    ANGLERS    CLUB,     INC    V    BURNS. 
168-00155  06E 

CASTAWAYS    MOTEL    V    SCHUYLEB. 

168-00230  06E 

ADMIRALTY 

IN  RE  RIVER  QUEEN. 
168-00  139 


06E 


ADSORPTION 

CHLOROPHYLLS  IN  MABINE  PHYTOPLA NKTON    CORRELATION  WITH 

CARBON  UPTAKE, 

168-00252  05A 

RETENTION  OF  WATER  BY  PLANT  CELL  WALLS  AND  IMPLICATIONS  FOB 


AERIAL  PHO10GRAPHY 

APPLICATION  OF  AERIAL  PHOTOGRAPHY  AND  REMOTE  SENSING  TO 

HYDROBIOLOGICAL  RESEARCH  IN  SOUTH  FLORIDA, 
168-00036  7B 

USE  OF  AERIAL  PHOTOGRAPHS  IN  SURVEYING  GROUND-WATER  AND 
VEGTATION  RESOURCES  IN  THE  ARID  ZONE  OF  INDIA, 
168-00092  07B 

VEGETATION  TYPES  IN  THE  LAS  BELA  REGION  OF  WEST  PAKISTAN, 
W68-00293  03F 

AGGRADATION 

FLOVIAL  SEDIMENT  IN  THE  DRAINAGE  AREA  OF  K-79  RESERVOIR, 

KIOWA  CREEK  BASIN,  COLORADO, 

168-00067  OUD 

AGRICULTURAL  WATERSHEDS 

THE  ROLE  OF  AGRICULTURE  IN  THE  EUTROPHICATION  OF  NATURAL 

WATERS  (  SWEDISH), 

W68-00251  05C 

ALCOHOLS 

A    WIND-OPERATED    AUTOMATIC    POWDER    DISPENSER    FOR    EVAPORATION 

SUPPRESSANTS, 

W68-00287  03B 

ALGAE 

LAKE  EUTROPHICATION  PROBLEM  AND  PROGRESS, 
W68-00172  05C 

THE  USE  OF  ALGAE  IN  REMOVING  NUTRIENTS  FROM  DOMESTIC  SEWAGE, 
168-00248  05D 

A  SYNERGISTIC  APPROACH  TO  PHOSPHORUS  REMOVAL, 
W68-00256  05C 

ALKALINE  SOILS 

A  PRELIMINARY  INVESTIGATION  ON  THE  MAIN  FACTORS  AFFECTING 

SOIL  SALINITY  AND  ALKALINITY  IN  KAFR  EL  SHAIKH  GOVERNORATE. 

U.A.R., 

168-00282  04B 

ALLUVIUM 

GEOHYDROLOGIC  DATA  FROM  THE  PICEANCE  CBEEK  BASIN  BETWEEN  THE 

WHITE  AND  COLORADO  RIVERS,  NORTHWESTERN  COLORADO. 
W68-00050  03B 

GEOLOGY  AND  GROUNDWATER  RESOURCES  OF  CASS  COUNTY,  NOBTH 

DAKOTA,  PART  1 — GEOLOGY. 

W68-00079  OUB 

ANALOG  MODELS 

WATEB  STUDY,  GREATER  ANCHORAGE  AREA,  ALASKA— PROGRESS 

REPORT,  1966-1967, 

168-00059  OUB 

ANALYTICAL  TECHNIQUES 

DETERMINATION  OF  MOLYBDENUM  IN  FRESH  WATERS— A  COMPARISON  OF 

METHODS, 

W68-0004  1  Q7B 

AUTOCOBBELATION  AND  SPECTRAL  ANALYSES  IN  HYDROLOGY. 
W68-00046  06b 

ANIMAL  METABOLISM 

AUSTRALIAN  DESERT  NICE    INDEPENDENCE  OF  EXOGENOUS  WATER. 
W68-00284  021 

APPRAISALS 

WATER  FOR  THE  GROWING  NEEDS  OF  HARRISON  COUNTY,  MISSISSIPPI 
W68-00026  Q3B 

AQUATIC  POPULATIONS 

THE  BOTTOM  FAUNISTICAL  LAKE  TYPE  SYSTEM  AND  ITS  APPLICATION 

TO  THE  SOUTHERN  HEMISPHEBE, 

168-00085  05C 

AQUIFER  CHARACTERISTICS 

HYDRAULIC  PROPERTIES  AND  HISTORY  OF  DEVELOPMENT  OF  LOWER 

PENNSYLVANIAN  AQUIFERS, 

W68-00038  04B 

GEOHYDROLOGIC  DATA  FROM  THE  PICEANCE  CBEEK  BASIN  BETWEEN  THE 
WHITE  AND  COLORADO  RIVERS,  NORTHWESTERN  COLORADO, 
168-00050  03B 

GEOLOGY  AND  GROUND  WATER  RESOURCES  OF  EDDY  AND  FOSTER 
COUNTIES,  NORTH  DAKOTA,  PART  3—  GROUND  WATER  RESOURCES. 
W68-00062  03B 

GROUND-WATER  RESOURCES  IN  CLEVELAND  AND  OKLAHOMA  COUNTIES. 

OKLAHOMA, 

168-00096  04B 

AQUIFERS 

GROUND-WATER  RESOUBCES  OF  LIBER1Y  COUNTY.  TEXAS 
168-00013  04B 

GROUND-1ATER  GEOLOGY  OF  KORDOFAN  PROVIDENCE,  SUDAN 
168-00017  03C 

HYDRAULIC  PROPERTIES  AND  HISTORY  OF  DEVELOPMENT  OF  LOWER 
PENNSYLVANIAN  AQUIFERS, 
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AQU-CAL 

U68-00038  OKB 

HYDROLOGY  OF  THE  MONCTON  MAP-AREA,  NEW  BRUNSWICK, 
Uba-00049  03B 

GEOHYDROLOGY  AND  GBODND-WATER  POTENTIAL  OF  LAKE  COUNTY, 

INDIANA, 

H68-00052  OSB 

GEOLOGY  AND  GBOUND  DATES  RESOURCES  OF  EDDY  AND  FOSTER 
COUNTIES,  NOBTH  DAKOTA,  PART  J—  GROUND  HATER  SESOUBCES. 
W68-00062  03B 

GEOLOGY  AND  GBOUND  HATER  RESOURCES  OF  WELLS  COUNTY,  PART  2 — 

GROUND  WATER  BASIC  DATA, 

W68-00063  OJB 

GEOLOGY  AND  GROUND  WATER  RESOURCES  OF  RENVILLE  AND  WARD 
COUNTIES,  PART  2 — GROUND  WATEB  BASIC  DATA, 
W68-U0061  03B 

AVAILABILITY  OF  GROUND  WATER  IN  CHARLES  COUNTY,  MARYLAND, 
WITH  A  SECTION  ON  THE  CHEMICAL  QUALITY  OF  THE  WATER,  BY 
CHARLES  P.  LAUGHLIN, 
W68-00066  01B 

GROUND-WATER  RESOURCES  OF  THE  LOWER  HERBIMACK  RIVER  VALLEY, 

SOUTH-CENTRAL  NEW  HAMPSHIRE, 

W68-00068  03B 

GBOUND-WATER  RESOURCES  OF  THE  SEVIER  RIVEB  BASIN  BETWEEN 
YUBA  DAM  AND  LEAMINGTON  CAYON,  UTAH, 
W68-00086  01  B 

GBOUND-WATER  RESOURCES  IN  CLEVELAND  AND  OKLAHOMA  COUNTIES, 

OKLAHOMA, 

W68-00096  01B 

GEOLOGY  AND  GBOUND  WATER  IN  LABETTE  COUNTY,  KANSAS, 
W68-00100  OUB 

GROUND-WATEB  RESOURCES  OF  THE  JAMES,  YORK,  AND  RAPPAHANNOCK 
RIVEB  BASINS  OF  VIRGINIA,  WEST  OF  THE  FALL  LINE, 
H68-00175  OUB 

AVAILABILITY  OF  GROUND  WATEB  IN  THE  BLANDVILLE  QUADRANGLE. 
JACKSON  PURCHASE  REGION,  KENTUCKY, 
W68-00176  0"B 

GEOHYDBOLOGY  AND  GROUND- WAT ER  POTENTIAL  OF  PORTER  AND 

LAPOBTE  COUNTIES,  INDIANA, 

W68-00177  03B 

GRCUND-WA1ER  RESOURCES  AND  GEOLOGY  OF  THE  WIND  RIVER  BASIN 

AREA,  CENTRAL  WYOMING, 

W68-00180  OUB 

AREAL 

PATTERNS  OF  RUNOFF  IN  THE  WILLAMETTE  BASIN,  OREGON, 
Wt)8-0U001  03B 

ARID  CLIMATES 

A  COMPARISON  OF  METHODS  OF  ESIIMATING  POTENTIAL 
EVAPOTRANSPIBATION  FROM  CLIMATOLOGIC AL  DATA  IN  ABID  AND 
SUBHUMID  ENVIBONMENTS, 
W68-00265  OiD 

ABID  LANDS 

PEBISTENCE  OF  SUMMEB  BAINY  AND  DBOUGHT  PERIODS  ON  A  SEHIABID 

BANGELAND, 

W68-00020  03B 

USE  OF  AERIAL  PHOTOGRAPHS  IN  SURVEYING  GBOUND-WATEB  AND 
VEGTATION  BESOUBCES  IN  THE  ABID  ZONE  OF  INDIA, 
W68-00092  07B 

ARIZONA 

ACTIVITIES  OF  WATER  RESOURCES  DIVISION  IN  ARIZONA. 
W68-00072  03B 

ARTESIAN  WELLS 

GBOUND-WATEB  HYDROLOGY  OF  THE  CHAD  BASIN  IN  BORNU  AND  DIKWA 
EMIRATES,  NOBTHEASTEBN  NIGERIA,  WITH  SPECIAL  EMPHASIS  ON  THE 
FLOW  LIFE  OF  THE  ARTESIAN  SYSTEM, 
Wb8-00073  01B 

GROUND-WATER  RESOURCES  OF  THE  SEVIER  RIVER  BASIN  BETWEEN 
YUBA  DAM  AND  LEAMINGTON  CAYON,  UTAH, 
WbB-00086  01 B 

ARTIFICIAL  BECHARGE 

REPLENISHING  THE  AQUIFER  WITH  TREATED  SEWAGE  EFFLUENT, 
WbH-00029  05F 

BACTERIA 

A  SYNERGISTIC  APPROACH  TO  PHOSPHORUS  REMOVAL, 
Wbd-002Sb  05C 

BASE  FLOW 

SPRING  FLOW  INTO  THE  COLORADO  RIVER,  LEES  FERRY  TO  LAKE 

MEAD,  ABI20NA, 

Wb8-U0097  01B 

CARAVAN  AND  MANNING,  INC  V  FREEDMAN. 
Wb8-00210  d6E 

BEACHES 

WHERE  DOES  THE  BEACH  BEGIN,  AND  TO  WHAT  EXTENI  IS  THIS  A 

FEDERAL  QUESTION, 

W68-00192  06B 


SUBJECT  INDEX 


BED    LOAD 

FALL    VELOCITY    AS    AFFECTED    BY    FINE    MATERIAL    CONCENTRATIONS, 
Wb8-00184  02J 

BEDROCK 

TEMPERATURE  PROFILES  IN  WATER  WELLS  AS  INDICATORS  OF  BEDROCK 

FRACTURES, 

W68-0001b  02A 

BEDROCK    TOPOGRAPHY 

GROUNDWATER    AND    BEDROCK    SURFACE    DELINEATION    IN    SOUTHEASTERN 

MICHIGAN  , 

Wb8-00189  OUC 

BEDS 

TITLE    TO    THE    DEEP    SEABED  PROSPECTS    FOR    THE    FUTURE, 

Wb8-0010H  06E 

SARASOTA    COUNTY    ANGLERS    CLUB,    INC    V    BURNS. 
W68-00155  06E 

BEDS    UNDER    WATEB 
BRYANT    V    LOVETT. 
Wb8-00152  06E 


MORGAN    V    CANAVERAL    PORT    AUTHOBITY. 
Wb8-0015b 


06E 


BENEPICIAL  USE 

A  DECADE  OF  EXPERIENCE  UNDER  THE  IOWA  WATER  PERMIT  SYSTEM- 
PART  ONE, 
W68-00106  03D 

A  DECADE  OF  EXPERIENCE  UNDER  THE  IOWA  PERMIT  SYSTEM-PART 

TWO. 

W68-U0112  03D 

A    STATE    STATUTE    TO    PROVIDE    CONTROLS    FOB    EQUITABLE 

DISTRIBUTION    OF    WATEB. 

W88-0O12U  06D 

BENEFITS 

PARETO    OPTIMALITY    AND    THE    LAW, 

Wb8-0017U  06A 

BENTONITE 

SEALING  SANDS  WITH  WATERBORNE  BENTONITE, 
Wb8-002S9  01D 

BOATING 

CHAOS  OR  UNIFORMITY  IN  BOA1ING  REGULATIONS,  THE  STATE  AS 

TRUSTEE  OF  NAVIGABLE  WATERS, 

Wb8-001J2  06B 

NAVIGABLE  STREAMS—  1  EiTS  OF  NAVIGABILITY, 
Wb8-0O2<4U  06E 

BOATING  REGULATION 

CHAOS  OR  UNIFORMITY  IN  ECATING  REGULATIONS,  THE  STATE  AS 

TRUSTEE  OF  NAVIGABLE  WATERS, 

WbB-00132  06B 


BOGS 

WISCONSIN  V  LAMPING. 
Wb8-00231 


06E 


BOUNDARIES 

THE  HIGH  WATER  MARK    BOUNDARY  EETWEEN  PUBLIC  AND  PRIVATE 

LANDS, 

Wb8-UU2UU  06B 


BOUNDARIES( PROPERTY  ) 

O'NEILL  V  STATE  HIGHWAY  DEPARTMENT. 
Wb8-0O157 


06E 


WHERE  DOES  THE  BEACH  BEGIN,  AND  TO  WHAT  EXTENT  IS  THIS  A 

FEDERAL  QUESTION, 

W68-00192  0bB 

BOUNDARIES— 'THREAD  OF  THE  STREAM'— THE  KENTUCKY  RULE, 
Wb8-0019b  06B 

WATERS  AND  WATERCOURSES  — RIPARIAN  RIGHTS— EXTENT  OF  OWNER'S 

TITLE, 

Wb8-00197  06B 

STATE  EX  BEL  BUCKSON  V  PENNSYLVANIA  BAILROAD  COMPANY. 
Wb8-00217  ObE 

BOUNDABIES(SUBFACES) 

FREE  SURFACE  SHEAB  FLOW  OVER  A  WAVY  BED, 
Wb8-00089  08B 

BOUNDABY  DISPUTES 

WHEBE  DOES  THE  BEACH  BEGIN,  AND  TO  WHAT  EXTENT  IS  THIS  A 

FEDEBAL  QUESTION, 

Wb8-00192  06B 

BRACKISH  WATER 

WATER  RESOURCES  AND  SURFICIAL  GEOLOGY  OF  THE  MENDENHALL 

VALLEY,  ALASKA, 

WbS-00182  03B 

BRIDGE    CONSTRUCTION 

STATE    EX    REL    WILCOX    V    TCL,     INC. 

Wb8-00  1i»0  06E 

CALIBRATIONS 

ABE    INDIVIDUAL    CURB ENI- MEIER    RATINGS    NECESSARY, 
Wb8-000U3  06C 
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WATER    USE    OF    DRY-FARMED    ALMONDS    UNDER    CLEAN    AND 

NONCULIIVATION    CONDITIONS, 

W68-00275  03F 

MOLYBDENUM 

DETERMINATION    OF    MOLYBDENUM    IN    FRESH    WATERS— A    COMPARISON    OP 

METHODS, 

W68-00041  07B 

MONOMOLECULAR  FILMS 

A  WIND-OPEBATED  AUTOMATIC  POWDEB  DISPENSES  FOB  EVAPORATION 

SUPPRESSANTS, 

W68-00287  OJB 

MULTIPURPOSE  PROJECTS 

WATER  POLICY  AND  ECONOMIC  OPTIMIZING   SOME  CONCEPTUAL 

PROBLEMS  IN  WATER  RESEARCH, 

W68-00168  06B 

NATURAL  FLOW 

PATTERNS  OP  BUNOFF  IN  THE  WILLAMETTE  BASIN,  OBEGON. 
W68-00001  03B 

NATURAL  FLOW  DOCTRINE 

COMMONWEALTH  DEPARTMENT  OF  HIGHWAYS  V  BOBBINS. 
W68-00206  06E 


ELLIOT  V  NORDLOF. 
W68-00207 


06E 


NAVIGABLE  WATERS 

THE  HUENCH  CASE    A  BET1EB  TEST  OF  NAVIGABILITY, 
W68-00221  06D 

COASTAL  STATES  GAS  PRODUCING  CO  V  STATE  MINERAL  BD 
W68-0023K  Q6E 

NAVIGABLE  STREAMS— TESTS  OF  NAVIGABILITY, 
W68-00240  06E 

NAVIGATION 

CAPUNE  V  ROBBINS. 

W68-00212  06E 

THE  MUENCH  CASE    A  BETTER  TEST  OF  NAVIGABILITY. 
W68-00221  06D 

WATERS  AND  WATERCOURSES-RIPARIAN  OWNER  OF  BOTH  SIDES  OF  NON- 
NAVIGABLE  STREAM  HELD  ENTITLED  TO  ENJOIN  REPEATED  TRESPASS 
BY  FISHING. 
W68-00222  06E 

JUDICIAL  CRITERIA  OF  NAVIGABILITY  IN  FEDERAL  CASES. 
W68-00245  06E 

NEBRASKA 

GROUNDWATER  —  THE    PROBLEMS    OF    CONSERVATION    AND    INTERFERENCES. 
W68-00226  oUB 

NEW    JEBSEY 

WABD  SAND  AND  MATERIALS  CO  V  PALMER. 
W68-00198  06E 

NEW  YORK 

HUDSON  RIVER  AS  A  WATER  SOURCE  FOR  NEW  YORK  CITY, 
W68-00007  Q3B 

WATER  POLLUTION  CONTROL  IN  NEW  YORK, 
W68-00110  05G 

DRY  COMMENTS  ON  WATER, 

W68-00120  06D 

BIGHT  OF  A  DOWNSTREAM  RIPARIAN  OWNER  TO  ENJOIN  UPSTREAM 

POLLUTION, 

W68-00220  05B 

CASTAWAYS  MOTEL  V  SCHUYLER. 

W68-00230  06E 

NITRATES 

AVAILABILITY  OF  GROUND  WATER  IN  THE  BLANDVILLE  QUADRANGLE, 
JACKSON  PURCHASE  REGION,  KENTUCKY, 
W68-00176  04B 

NITROGEN 

REMOVAL  OF  ALGAL  NUTRIENTS  PROM  RAW  WASTEWATER  WITH  LIME. 
W68-00012  05D 

NON-NAVIGABLE  WATERS 

POLICY  AND  PLANNING  FOB  RECREATIONAL  USE  OF  INLAND  WATERS. 
W68-00101  06B 
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IN  RE  RIVER  QUEEN. 
W68-00139 


06E 


NON-STRUCTURAL  ALTERNATIVES 

THE  EFFECTS  OF  GEOGRAPHICAL  AND  CLIMATIC  SETTING  ON  THE 
ECONOMIC  ADVANTAGES  OF  ALTERNATIVE  FLOOD  CONTBOL  MEASURES 
W68-00186  06B 

NORTH  CAROLINA 

INTRODUCTION  TO  WATER  USE  LAW  IN  NORTH  CAROLINA. 
W68-00111  Q6D 

DEPARTMENT  OP  WATER  AND  AIR  RESOURCES. 
W68-00199  06B 


SUBJECT  INDEX 


NUCLEATION 

NUCLEATION  AND  GROWTH  UF  ICE  CRYSTALS, 
W68-00093  03A 

NUTRIENT  REQUIREMENTS 

THE  BOTTOM  FAUNISTICAL  LAKE  TYPE  SYSTEM  AND  ITS  APPLICATION 

TO  THE  SOUTHERN  HEMISPHERE, 

W68-0008S  05C 

NUTRIENTS 

SOBE  NATURAL  ASPECTS  OF  EUTROPHICATION , 
W68-002U6  05c 

OBSERVATION  BELLS 

WATER-LEVEL  DATA  FROM  OBSERVATION  HELLS  IN  THE  NORTHWESTERN 

GULF  COASTAL  PLAIN  OF  TEXAS, 

W68-00003  0JB 


OBSTRUCTION  TO  FLOW 

O'NEILL  V  STATE  HIGHWAY  DEPARTMENT. 
W68-00157 


06  E 


OIL  SHALE 

THE  FEDERAL  RESERVED  WAIEH  DOCT  RINE— APPLICATION  TO  THE 

PROBLEM  OF  HATER  FOR  SHALE  OIL  DEVELOPMENT, 
U68-00102  06D 

OLIGOTROPHY 

THE  BOTTOM  FAUNISTICAL  LAKE  TYPE  SYSTEM  AND  ITS  APPLICATION 

TO  THE  SOUTHERN  HEMISPHERE, 

H68-00085  05c 

OPEN  CHANNEL  FLOW 

VELOCITY  AND  SEDIMENT  CONCENTRATION  DISTRIBUTIONS  IN  OPEN 

CHANNEL  FLOWS. 

W68-00185  07p 

OPTIMUM  DEVELOPMENT  PLANS 

PRESERVATION  VALUES  IN  RIVEB  BASIN  PLANNING, 
Hba-OOIlH  06A 

ORCHARDS 

HATER  USE  OF  DRY-FABBED  ALBONDS  UNDER  CLEAN  AND 

NONCULTIVAIION  CONDITIONS, 

U68-00275  03? 

OREGON 

FEDERAL  HATER  RESOURCE  DEVELOPMENT. 
H6B-0011b  06B 

OVERFLOW 

REAL  PROPERTY  -  RIPARIAN  RIGHTS  -  OVEBFLOH  WATERS, 
H68-00118  oaA 


DEVAZIER  GRAVEL.  INC  V  BUSBY. 
W68-00209 


U6E 


OVERLAND  FLOW 

EVALUATION    OF    RUNOFF    COEFFICIENTS    FROfi    SBALL    NAIURAL 

DRAINAGE  AREAS, 

U68-00187  02E 

THROUGHFLOH,  OVERLAND  FLOH  AND  EROSION, 
H68-00289  U2J 

OHNERSHIP  OF  BEDS 

IITLE  TO  THE  DEEP  SEABED    PROSPECTS  FOB  THE  FUTURE, 
W68-0010U  06E 

DEVELOPING  THE  RESOURCES  OF  THE  SEA— SECURITY  OF  INVESTMENT. 
W68-00107  0faE 

CHAOS  OR  UNIFORBITY  IN  BOATING  REGULATIONS.  THE  STATE  AS 

TRUSTEE  OF  NAVIGABLE  HATERS, 

H68-00132  06B 

EXPLOITATION  OF  SUBMARINE  MINERAL  RESOURCES  BEYOND  THE 

CONIINENIAL  SHELF, 

U68-00131  06B 

UNITED  SIATES  V  28899.17  ACHES  OF  LAND.  MORE  OR  LESS,  IN 
BREVABD  COUNTY.  STATE  OF  FLORIDA. 
U68-00151  06E 

BRYANT  V  LOVETT. 

H68-00152  06E 

O'NEILL  V  STATE  HIGHWAY  DEPARTMENT. 
H68-00157  06E 

HATERS  AND  HATERCOORSES-RIPARIA N  OWNER  OF  BOTh  SIDES  OF  NON- 
NAVIGABLE  STREAM  HELD  ENTITLED  TO  ENJOIN  REPEATED  TRESPASS 
BY  FISHING. 
U68-00222  06E 

OXIDAIION  LAGOONS 

REBOVAL  OF  ALGAL  NUTRIENTS  FROM  RAH  WASTEWATER  .ITH  LIME, 
W68-00012  05D 

OXYGEN  REQUIREMENTS 

PROPORTIONALITY  IN  HATER  POLLUTION, 
H68-002U9  05c 


OYSTERS 

BBYANI  V  LOVETT. 
H68-00152 


06E 


PABTICLE  SIZE 

FLUVIAL  SEDIMENT  IN  THE  DRAINAGE  AREA  OF  K-79  HESERVOIB, 

KIOWA  CREEK  BASIN,  COLORADO, 

U68-00067  0<»D 
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PEAK    DISCHARGE 

REFORESTATION    WITH    CONIFERS— ITS     EFFECT    ON    STREAMFLOH    IN 

CENTRAL    NEH    YORK, 

H68-0003U  3B 

FLOOD  OF  JUNE  7.  1967,  IN  THE  HAPSINONOC  CREEK  BASIN,  IOWA, 
H68-00U98  OUA 

PENNSYLVANIA 

DELAHARE    EX    REL    BUCKSON     V     PENNSYLVANIA    BR    CO. 
H68-00144  06E 

PERCOLATING    WATERS 

IRRIGATION    HITH    NON-RIPARIAN    SURFACE    HATER    AND    SUBTERRANEAN 

HATER     IN     KENTUCKY, 

W68-002U3  O-1'' 

PERBAFROST 

SOBE  RUNOFF  PATTERNS  IN  A  PERBAFROST  AREA  OF  NOBTHEBN 

CANADA, 

U68-00011  02* 

PERHEABILITY  _  1 

THE  CONTBOL  OF  GROUND-HATER  OCCURRENCE  BY  LITHOFACIES  IN  IHE 
GUADALUPIAN  REEF  COBPLEX  NEAB  CABLSBAD.  NEW  BEXICO, 
H68-00053  <"»» 

RELATION  OF  CHANNEL  WIDTH  TO  VERTICAL  PERBEABILITY  OF 
STBEAHBEC,  BIG  SANDY  CREEK,  COLCRADO, 
W68-0030U  01" 

PETROFABRICS 

COMPACTION  OF  SEDIMENTS  UNDERLYING  ABEAS  OF  LAND  SUBSIDENCE 

IN  CENTBAL  CALIFORNIA, 

H68-0007U  "ID 

PHENOLOGY 

COMPETITIVE  RESPONSE  TO  MOISTURE  STRESS  OF  A  HINTEB  ANNUAL 

OF  THE  SONORAN  DESEBT, 

H6B-00260  0il 

PHOSPHORUS  ,.  . 

REMOVAL  OF  ALGAL  NUTRIENTS  FBOH  BAH  HASTEWATEB  HITH  LIBE, 
H68-00012  05D 

THE  BOTTOB  FAUNISTICAL  LAKE  TYPE  SISTEB  AND  ITS  APPLICATION 

TO  THE  SOUTHERN  HEMISPHERE. 

N68-0008S  05c 

A  SYNEBG1STIC  APPROACH  TC  PHOSPHORUS  REMOVAL, 
W68-002S6  05c 

PHOTOPEBIODISM  ,   ,„_ 

LEAF  SES1STANCE  TO  HATEB  VAPCR  TRANSFER  IN  SUCCULENT  PLANTS 

EFFECT  OF  THEBMOPEBICD, 
W68-00281  021 

PHOTOSYNTHESIS 

THE  USE  OF  ALGAE  IN  BEHOVING  NUTRIENTS  FROB  DOMESTIC  SEWAGE, 
W68-002U8  05D 

PHBEATOPHYIES 

PONTACYL  BBILLIANT  PINK  AS  A  TBACEB  CY E  IN  THE  MOVEMENT  OF   | 

HATEB  IN  PHREATOPhYTES. 

W68-00300  03B 

PHYTOPLANKTON  „„..« 

PLANKTONIC  ALGAE  AS  INDICATORS  OF  LAKE  TYPES,  HITH  SPECIAL 
REFERENCE  TO  THE  DESHIDIACE AE. 
W68-0025S  "5C 

PILOT  PLANT 

PHOSPHORUS  REBOVAL  BY  HIGH-DENSITY,  SOLIDS-CONTACT  TEBTIART 

TREATBENT, 

W68-0025U  05D 

PLANNING 

SURFACE  WATER  RESOURCES  PLANNING  IN  HUDSON  BASIN, 
W68-000UU  06B 

A  STATE  STATUTE  TO  PROVIDE  CONTROLS  FOB  EQUITABLE 

DISTRIBUTION  OF  WATER. 

W68-0012U  06D 

FNPCA  PROPOSES. ..A  20TH  CENTURY  PROGRAM  FOB  WATER  POLLUTION 

CONTROL, 

W68-0021U  05c 

PLANT  ECOLOGY 

APPLICATION  OF  AERIAL  PHCIOGRAPHY  AND  BEHOTE  SENSING  TO 

HYDROBIOLOGICAL  RESEARCH  IN  SOUTH  FLORIDA, 
W68-00036  7B 

PLANT  POPULATIONS  .„.,„., 

CCBPETITIVE  RESPONSE  TO  MOISTURE  STRESS  OF  A  WINTER  ANNUAL 
OF  THE  SONORAN  DESERT, 
H68-00260  021 

VEGETATION  TYPES  IN  THE  LAS  EELA  REGION  OF  WEST  PAKISTAN, 
W68-00293  03E 


POLITICAL  ASPECTS 

WATER  AND  AIR  POLLUTION, 
H68-00103 


05G 


A  DECADE  OF  EXPERIENCE  UNDER  IHE  IOWA  WATER  PERHIT  SYSTEM- 
PART  ONE, 
W68-00106  03D 

THE  CONIENTS  OF  DAVIE  JCNES"  LOCKER— A  paOPOSED  REGIHE  FOB 


SUBJECT  INDEX 


THE  SEABED  AND  SUBSOIL, 
N6B-00108 


U6E 


POLLUTANTS 

INTERTIDAL    COMMUNITIES    AS    MONITORS    OF    POLLUTION 
U68-00010  D5C 

P0LLU1ION    ABATEMENT 

THE    LEGISLATIVE    APPROACH    TO    AIR    AND    HATER    QUALITY, 
H68-0U1U5  05G 

NCB    ANY    DROP    TO    DH1NK  PUBLIC    REGULATION    OF    UATEH    QUALITY 

PART    III  THE    FEDERAL    EFFORT, 

N68-00113  U5G 

FORTY    YEARS    OF    HATER    POLLUTION    CONTROL    IN    WISCONSIN  A    CASE 

STUDY, 

H68-00122  05G 

LAKE  EUTROPHICATION  PROBLEM  AND  PROGRESS, 
H68-00172  05C 

RIGHT  OF  A  DOHNSTREAM  RIPARIAN  OHNER  TO  ENJOIN  UPSTREAM 

POLLUTION, 

H6B-00220  05B 

IHE  APPLICATION  OF  THE  COMMERCE  POKER  TO  ABATE 

POLLUTION, 

W68-00237  OSG 

POROUS  MEDIA 

A  COMPUTER  MODEL  FOR  SOME  BRANCHING-TYPE  PHENOMENA  IN 

HYDROLOGY, 

W68-00019  02A 

POTABLE  HATER 

A  DRINK  FROM  THE  DESERT, 

H68-00262  06D 

POTENTIOMEIRIC  LEVEL 

HEIBODS  OF  MEASURING  HATER  LEVELS  IN  DEEP  HELLS, 
H68-00060  07B 

PaECIPITAIION(  ATMOSPHERE) 

HYDROLOGIC  DATA.  1966   VOLUME  2— NORTHEASTERN  CALIFORNIA, 
APPENDIX  A — CLIMATOLOGICAL  DATA. 
H68-00065  03B 

PRESCRIPTIVE  RIGHTS 

COASTAL  STATES  GAS  PRODUCING  CO  V  STATE  MINERAL  BD 
H68-00234  06E 

PRESERVATION 

PRESERVATION  VALUES  IN  RIVER  BASIN  PLANNING. 
U68-00114  06A 

PRICING 

NONBABKET  VALUES  AND  EFFICIENCY  OF  PUBLIC  INVESTMENTS  IN 

HATER  RESOURCES, 

H68-00167  06c 

PRIOR  APPROPRIATION 

PRIOR  APPROPRIATION  IN  MISSISSIPPI— A  STATUTORY  ANALYSIS 
H68-00128  06D 

PRODUCTIVITY 

COMPETITIVE  RESPONSE  TO  HOISTUBE  STRESS  OF  A  WINTER  ANNUAL 

OF  THE  SONORAN  DESERT, 

H68-U0260  02I 

P80JECT  BENEFITS 

SELLING  RECLAMATION  HATER  RIGHTS— A  CASE  STUDY  IN  FEDERAL 

SUBSIDY  POLICY, 

H68-00205  06B 

PROJECT  PLANNING 

PRESERVATION  OF  SCENIC  RIVERS, 

H68-00109  01(A 

PUBLIC    RIGHTS 

EXPLOITATION    OF    SUBMARINE    MINERAL    RESOURCES    BEYOND    THE 

CONTINENTAL    SHELF, 

H68-00131  06B 


THE    MDENCH    CASE 
H68-00221 


A    BETTEK    IEST    OF    NAVIGABILITY, 
06  D 


NAVIGABLE    STREABS— TESTS    OF    NAVIGABILITY. 
»"-002-40  06E 

?UBLIC    UTILITIES 

REVIEU    OF    DEVELOPBENTS    IN    HATER    UTILITY    LAH     1965-1966. 
H68-00158  Q6D 

EFFECTS    OF    FEDERAL    LEGISLATION    ON    THE    INVESTOR-OHNED    HATER 
H68-0016U  06D 

IADIOACTIVE    DATING 
CARBON     IK    AGES    AND    FLOU    RATES    OF    HATER    IN    CARRIZO    SAND 
ATASCOSA    COUNTY,    TEXAS, 
H68-0029H  02P 

IADIOACIIVITY    TECHNIQUES 
SUBMARINE    SPRING    DISCHARGE    USING    RADIOACTIVE    TRACERS. 
W68-00091  07B 

IADIOISOTOPES 
THE    BEASUREBENT    OF    RIVERFLOH    HITH    RADIOACTIVE    ISOTOPES    UITH 
PARTICULAR    REFERENCE    TO    THE    METHOD    AND    TIME    OF    SAMPLING. 
H68-0U008  07B 


POL-REG 

INVESTIGATION  OF  GROUND  HATER  RADIAL  FLOH  USING  RADIOACTIVE 

TRACERS, 

H68-00273  otB 

RAINFALL  DISPOSITION 

PERISTENCE  OF  SUMMEB  RAINY  AND  DROUGHT  PERIODS  ON  A  SEMIARID 

RANGELAND, 

H68-U0020  03B 

USING  PARALLEL  TE8RACES,  THEY'RE  CONSERVING  RAINFALL  TO 

SUPPLEMENT  IRRIGATION  HATER. 

H68-00083  OUA 

RAINFALL  GROUPINGS  IN  TEE  MIDDLE  EAST, 
H6B-00297  Q2B 

RAINFALL  INTENSITY 

HEAVY  RAINS  IN  SOUTHEASTERN  NEH  MEXICO  AND  SOUTHHESTERN 

TEXAS,  AUGUST  21-23,  1966. 

H68-00307  Q2B 

RAINFALL-RUNOFF  RELATIONSHIPS 

REFORESTATION  HITH  CONIFERS— ITS  EFFECT  ON  STREAMFLOH  IN 

CENTRAL  NEH  YORK, 

H68-0003U  3B 

EVALUATION  OF  RUNOFF  COEFFICIENTS  FROM  SMALL  NATURAL 

DRAINAGE  AREAS, 

H68-00187  Q2E 

RATIONAL  FORMULA 

EVALUATION  OF  RUNOFF  COEFFICIENTS  FBOM  SMALL  NATURAL 

DRAINAGE  AREAS, 

K68-00187  02E 

REAERATION 

TRACER  MEASUREMENT  OF  STREAM  REAERATION,  (PART)  2— FIELD 

STUDIES, 

H68-0005U  Q5G 

REASONABLE  USE 

INTRODUCTION  TO  HATER  USE  LAH  IN  NORTH  CAROLINA. 
"68-00111  06D 


HATER  LAH  IN  HEST  VIRGINIA, 
H68-00227 


06D 


RECHARGE 

DEEP-HELL  INJECTION  OF  TREATED  HASTE  HATER— AN  EXPERIMENT  IN 

RE-USE  OF  GROUND-HATER  IN  UESTERN  LONG  ISLAND.  NY. 
H68-00028  03B 

RECHARGE  HELLS 

REPLENISHING  THE  AQUIFER  UIIH  TREATED  SEHAGE  EFFLUENT. 
H68-00029  05p 

RECREATION 

CHAOS  OR  UNIFORMITY  IN  BOATING  REGULATIONS,  THE  STATE  AS 

TRUSTEE  OF  NAVIGABLE  HATERS, 

H68-00132  06B 

APPLICATION  OF  MARGINAL  ECONOMIC  ANALYSIS  TO  RESERVOIR 

RECREATION  PLANNING, 

H68-00  188  06C 

RECREATION  DEMAND 

POLICY  AND  PLANNING  FOR  RECBEATIONAL  USE  OF  INLAND  HATERS 
U68-00101  06B 

APPLICATION  OF  MARGINAL  ECONOMIC  ANALYSIS  TO  RESERVOIR 

RECREATION  PLANNING, 

H68-00188  06c 

HATER  BASED  RECREATION  IN  NEVADA    HESTERN  DESERT  AND 

NORTHERN  LAKES, 

H68-00308  06B 

RECREATION  FACILITIES 

HATER  BASED  RECREATION  IN  NEVADA    HESTERN  DESERT  AND 

NORTHERN  LAKES, 

H68-00308  06B 

REFORESTATION 

REFORESTATION  HITH  CONIFERS— ITS  EFFECT  ON  STREAMFLOH  IN 

CENTRAL  NEH  YORK. 

H68-00031  3B 

REGIONS 

HATER  RESOURCES  AND  REGIONAI  ECONOMIC  GROHTH  IN  IHE  UNITED 

STATES,   1950-1960, 

H68-00169  Q6B 

REGRESSION  ANALYSIS 

REGRESSION  BODELS  FOR  PREDICTING  ON-SITE  RUNOFF  FROM  SHORT- 
DURATION  CONVECTIVE  STORMS, 
H68-00305  Q2E 

REGULATED  FLOH 

LOH-FLOU     FORECASTING    ON    THE    DELAUARE    RIVER, 
H68-00081  0(JA 

REGULATION 

BBYANT  V  LOVETT. 

H68-00152  Q6E 

HATER  POLLUTION  CONTROL  — GEARING  PERFORMANCE  TO  PROMISE. 
H  68—  00161  05G 

EMERGING  PATTERNS  FOB  REGULATION  OF  CONSUMPTIVE  USE  OF  HATER 
IN  THE  EASTERN  UNITED  STAIES, 
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BEG-BUN 

W68-0016U 


SUBJECT  INDEX 


03D 


KELATIVE    BIGHTS 

BIPABIAN    BIGHTS    IN    THE    SOUTHEASTERN    UNITED    STATES, 
W68-002U2  03? 

REMEDIES 

STHEAM  POLLUTION — RECOVERY  OF  DAMAGES. 
W6B-U0119  05C 

DEVAZIEB  GRAVEL,  INC  V  BUSBY. 

1468-00209  06E 

CARAVAN  AND  MANNING,  INC  V  FBELDMAN. 
W68-0U210  U6E 

BIGHTS  AND  BEBEDIES  IN  THE  LAB  OF  STREAM  POLLUTION. 
Wb8-002<*4  05G 

REMOTE  SENSING 

APPLICATION  OP  AERIAL  PHOTOGRAPHY  AND  BEHOTE  SENSING  TO 

HYDBOBIOLOGICAL  BESEABCH  IN  SOUTH  PLOBIDA, 
1(68-00036  7B 

BEPULSION(L£GAL  ASPECTS) 

CUBBENT  TBENDS  IN  WISCONSIN'S  WATEB  LAW, 
W68-00202  06B 

BESEABCH  AND  DEVELOPMENT 

APPLICATION  OP  AEBIAL  PHOTOGRAPHY  AND  BEMOTE  SENSING  TO 
HYDBOBIOLOGICAL  BESEABCH  IN  SOOTH  FLORIDA, 
W68-00036  7B 


THE  BOLE  OF  D1ATOMITE  FILTERS  IN  COLOR  BEMOVAL- 

BEPOBT, 

W68-00055  05P 


DEVELOPMENT 


RESEBVATION  DOCTB1NE 

FEDEBAL  WATEB  BIGHTS  LEGISLATION  AND  THE  RESERVED  LANDS 

CONTROVERSY. 

W68-002U1  06D 


RESERVOIR 

IN    BE    BIVEB    gUtEN. 
1*68-00139 


06E 


KESEBVOIR  EVAPOBATION 

PAN  EVAPOBATION  AND  EV APOT H ANSPIBATION  FROM  CLIMATIC  DATA, 
W68-00021  02D 

EVAPOBATION  STUDY  AT  WABM  SPRINGS  BESERVOIB,  OBEGON, 
W68-00099  0<4A 

RESEBVOIB  OPEBATION 

PAN  EVAPOBATION  AND  EV APOTB ANSP IRATION  FROM  CLIMATIC  DATA, 
W68-00021  02C 

RESERVOIR  OPEBATION  FOR  IRRIGATION  AND  FLOOD  CONTBOL  IN  ARID 

AREAS, 

W68-0027U  03B 

RESEBVOIB  SILTING 

FLUVIAL  SEDIMENT  IN  THE  DBAINAGE  ABEA  OF  K-79  BESERVOIB. 

KIOWA  CBEEK  BASIN,  COLOBADO, 

W68-00067  OUD 

BESE8VOIR  STORAGE 

STORAGE  BEO.UIBEMENTS  TO  AUGMENT  LOW  FLOWS  OF  MISSOUBI 
STREAMS  WITH  A  SECTION  ON  SEEPAGE  LOSSES, 
W68-00179  03B 

BESERVOIBS 

GBOUND-WATEB  BESOURCES  OF  THE  SEVIEB  BIVEB  BASIN  BETWEEN 
YUBA  DAM  AND  LEAMINGTON  CANYON,  UTAH, 
W68-00301  0UB 


WATEB  BASED  BECBEATION  IN  NEVADA 

NOBTHEBN  LAKES, 

W68-00308 


WESTERN     DESERT    AND 
06B 


BESOURCE  ALLOCATION 

THE  CONTENTS  OF  DAVIE  JONES'  LOCKEB — A  PBOPOSED  BEGIME  FOB 

THE  SEABED  AND  SUBSOIL, 

W68-00108  06E 

WATEB  AND  THE  NATIONAL  W ELFABE-PROGB AHS  IN  SEARCH  OF  A 

POLICY, 

W68-0012S  o6B 

EXPLOITATION  OF  SUBMARINE  HINEBAL  BESOUBCES  BEYOND  THE 

CONTINENTAL  SHELF, 

W68-0013U  06B 
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IIVITIES    OF    WATER    RESOURCES    DIVISION    IN    ARIZONA. 
8-00072  03B 

OUND-WATEB    HYDROLOGY    OF    THE    CHAD    BASIN    IN    BORNU    AND    DIKWA 
IRATES,     NORTHEASTERN    NIGERIA.     WITH    SPECIAL    EMPHASIS    ON    THE 
OW    LIFE    OF    THE    ARTESIAN    SYSTEM, 
8-00073  04B 

(PACTION    OF    SEDIMENTS    UNDERLYING    AREAS    OF    LAND    SUBSIDENCE 
CENTRAL    CALIFORNIA, 
3-00071*  OtD 

5CHARGE    IN    THE    LOWER    COLUMBIA    RIVER    BASIN,     1928-65, 
3-00075  02E 

3UND-WATER    RESOURCES    IN    CLEVELAND    AND    OKLAHOMA    COUNTIES. 

LAHOMA, 

3-00096  OUB 

1ING    FLOW    INTO    THE    COLORADO    RIVER,     LEES    FERRY    TO    LAKE 

ID,    ARIZONA, 

)-00097  01B 

>LOGY    AND    GROUND    WATER    IN    LABETTE    COUNTY,     KANSAS, 
i-00100  0UB 

JUND-WATER    RESOURCES    OF    THE    JAMES,     YORK,     AND    RAPPAHANNOCK 
'ER    BASINS    OF    VIRGINIA,     WEST    OF    THE    FALL    LINE. 
1-00175  OUB 

IILABILITY    OF    GBOUND    WATER    IN    THE    BLANDVILLE    QUADRANGLE, 

:KSON    PURCHASE    REGION,     KENTUCKY, 

1-00176  0UB 

'HYDROLOGY    AND    GROUND-WATER    POTENTIAL    OF    PORTER    AND 

>ORTE   COUNTIES,    INDIANA, 

1-00177  03B 

IILABILITY    OF    GROUND    WATER    IN    THE    CLATSOP    PLAINS    SAND-DUNE 

iA,    CLATSOP    COUNTY.    OREGON, 

I-0O178  03B 

IUND- WATER    RESOURCES    AND    GEOLOGY    OF    THE    WIND    RIVER    BASIN 

IA.  CENTRAL  WYOMING, 

1-00180  OUB 

'LOGY    AND    GROUND-WATER    RESOURCES    OF    FILLMORE    COUNTY, 
8ASKA,     WITH    A    SECTION    ON    CHEMICAL    QUALITY    OF    THE    WATEH, 
—00 181  04B 

ER    RESOURCES    AND    SUBFICIAL    GEOLOGY    OF    THE    MESDENHALL 

IEY,    ALASKA, 

-°0182  03B 

OHPARISON    OF    METHODS  OF    ESTIMATING    POTENTIAL 

POTBANSPI8ATION    FROM  CLIHATOLOGICAL    DATA    IN    ARID    AND 
HDHID    ENVIRONMENTS, 
-00265  02D 

BICAL    CHARACTERISTICS    OF    BULK    PRECIPITATION    IN    THE    MOJAVE 

EST    REGION.    CALIFORNIA, 

-00299  02K 

ATION  OF  CHANNEL  WIDTH  TO  VERTICAL  PERMEABILITY  OF 
EAHBED,  BIG  SANDY  CREEK,  COLORADO, 
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US  SALINITY  LABORATORY,  RIVE8S1DE,  CALIFORNIA. 

PREDICTION  OF  THE  EFFECT  OF  MIXED-SALT  SOLUTIONS  ON  SOIL 

HYDRAULIC  CONDUCTIVITY, 

W6B-00261  02G 

US  WATER  CONSERVATION  LABORATORY,  PHOENIX,  ARIZ. 
A  DRINK  FROM  THE  DESERT, 
W68-00262  UbD 

USDA  AGRICULTURAL  RESEARCH  SERVICE,  LAS  LUNAS,  N.  HEX. 
INFLUENCE  OF  ENVIRONMENT  ON  SHOCT  GROWTH  AND  TOTAL 
CARBOHYDRATE  RESERVES  OF  SALTCEDAfi, 
W68-00258  03B 

USDA  SOIL  AND  WATER  CONSERVATION  RESEARCH  DIVISION,  RENO, 
NEVADA. 

SEALING  SANDS  WITH  WATEBECBNE  BENTONITE, 

W68-00259  OUD 

USDA  SOIL  AND  WATER  CONSERVATION  RESEARCH  DIVISION,  WESLACO, 
TEXAS. 

SAND  AND  COTTON  BUR  MULCHES,  BERMUDAGRASS  SOD,  AND  BARE  SOIL 

EFFECTS  ON    I.   EVAPORATION  SUPPRESSION, 

W68-00276  03B 

SAND  AND  COTTON  BUR  MULCHES,  BERMUDAGRASS  SOD,  AND  BABE  SOIL 
EFFECTS  ON    II.   SALT  LEACHING, 
W68-00290  03F 

USDA  SOUTHWEST  WATERSHED  RESEARCH  CENTER,  TUCSON,  ARIZ. 

REGRESSION  MODELS  FOR  PREDICTING  ON-SITE  RUNOFF  FROM  SHORI- 

DURATION  CONVECTIVE  STORMS, 

W68-00305  02E 

USDA  SOUTHWEST  WATERSHED  RESEARCH  CENTER,  TUCSON,  ARIZ. 
SOIL  AND  WATER  CONSEBVATICN  RESEARCH  SERVICE.  TUCSON,  ARIZ. 

SEDIMENTATION  RESEARCH  NEEDS  IN  SEMIARID  REGIONS, 

W68-00310  02J 

UTAH  GEOLOGICAL  AND  MINE R ALCGICAL  SDBVEY. 

DISTINCTIVE  BRINES  IN  GBEAT  SALT  LAKE,  UTAH, 
W68-00302  02J 

UTAH  STATE  ENG,  SALT  LAKE  CITY,  UTAH. 

GROUND-WATER  RESOURCES  OF  THE  SEVIER  RIVER  BASIN  BETWEEN 
YUBA  DAM  AND  LEAMINGTON  CANYON,  DTAH, 
W68-00301  OUB 

UTAH  STATE  UNIV.,  WATER  RESEARCH  LABORATORY,  LOGAN,  UTAH. 
PAN  EVAPORATION  AND  EVAPOTB JNSPIRATION  PROM  CLIMATIC  DATA. 
W68-0002  1  02D 

UTAH  STATE  UNIV.,  WATER  RESEARCH  LABORATORY,  LOGAN. 

SEEPAGE  FBOM  DITCHES— SOLUTION  BY  FINITE  DIFFERENCES, 
W68-00012  01A 

U.  S.  DEPARTMENT  OF  AGRICULTURE,  SOIL  AND  WATEB  CONSERVATION 
RESEARCH  DIVISION,  PHOENIX,  ARIZ. 

LEAF  DIFFUSION  RESISTANCE,  ILLUMINANCE,  AND  TRANSPIRATION. 

W68-00283  03F 

U.  S.  GEOLOGICAL  SURVEY.  MENLC  FARK,  CALIF. 

PONTACYL  BRILLIANT  PINK  AS  A  TRACES  CYE  IN  THE  MOVEMENT  OF 

WATER  IN  PHREATOPHYTES. 

W68-00300  03B 

VANDERBILT  UNIVERSITY  SCHOOL  OF  LAW,  NASHVILLE. 

EMINENT  DOMAIN  -  COMPENSATION  FOR  SUBSTANTIAL  IMPAIBMENT  OF 
BIPABIAN  OWNER'S  RIGHT  OF  ACCESS  DENIED. 
W68-00121  06E 

VIRGINIA  LAW  REVIEW  ASSOCIATION,  CHARLOTTSVILLE. 

WATERS  AND  WATERCOURSES- BIPARI AN  OWNER  OF  BOTH  SIDES  OF  NON- 
NAVIGABLE  STREAM  HELD  ENTITLED  TO  ENJOIN  REPEATED  TRESPASS 
BY  FISHING. 
W68-00222  06E 

RIGHTS  AND  REMEDIES  IN  THE  LAW  OF  STREAM  POLLUTION. 
W68-00244  05G 

VIRGINIA  UNIV.,  CHARLOTTSVILLE. 

FEDERAL  POWER  COMMISSION  CONTROL  OVER  RIVER  BASIN 

DEVELOPMENT. 

W68-00238  06B 

WASHINGTON  LAW  REVIEW  ASSOCIATION.  SEATTLE. 
JUST  COMPENSATION  AND  THE  NAVIGATION  POWER. 
W68-00239  06E 

WASHINGTON  UNIV.   DEPT.  OF  CIVIL  ENGINEERING. 

INTERTIDAL  COMMUNITIES  AS  MONITORS  OF  POLLUTION, 
W68-00010  05C 

WASHINGTON  UNIV.,  SEATTLE. 

WATER  AND  THE  NATIONAL  WELFARE- PROGRAMS  IN  SEARCH  OF  A 

POLICY, 

W68-00125  06B 

THE  USE  OF  ALGAE  IN  REMOVING  NUTRIENTS  FROM  DOMESTIC  SEWAGE. 
W68-002<»8  05D 

CHLOROPHYLLS  IN  MARINE  PHYTOPLANKTON    COBBELATION  WITH 

CARBON  UPTAKE, 

W68-00252  05A 

WASHINGTON  UNIV.,  SEATTLE.    SCHOOL  OF  LAW. 

WHERE  DOES  THE  BEACH  BEGIN,  AND  TO  WHAT  EXTENT  IS  THIS  A 

FEDERAL  QUESTION, 

W68-00192  06B 
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WATEB  POLLUTION  CONTROL  FEDERATION,  WASHINGTON,  DC. 
LEGAL  ASPECTS  OF  WATER  POLLUTION  CONTROL, 
W68-00153  05G 

INTERGOVERNMENTAL  RELATIONS  IN  HATER  QUALITY  CONTROL, 
Wb8-00218  "5G 

WAYNE  STATE  UNIVERSITY  LAW  SCHOOL,  DETROIT. 

FLUORIDATION    THE  COURTS  AND  THE  OPPOSITION, 
WbB-00123  05F 

HAYNE  STATE  UNIV. 

GROUNDWATER  AND  BEDROCK  SURFACE  DELINEATION  IN  SOUTHEASTERN 

MICHIGAN, 

H68-00189  0<tC 

HEATHER    BUREAU,     ESSA,     EL    PASO,     TEXAS       UNIVERSITY    OF    TEXAS, 
EL    PASO,     TEXAS. 

HEAVY    RAINS    IN    SOUTHEASTERN    NEH     MEXICO    AND    SOUTHWESTERN 

TEXAS,     AUGUST    21-23,     196b, 

U68-00307  °^B 

HEST  PAKISTAN  IRRIGATION  AND  POHER  DEPARTMENT  LAHORE, 
MELBOURNE  UNIVERSITY  PARKVILLE 

DRAUDOHNS  DUE  TO  PUMPING  FROM  STRIP  AQUIFERS, 

Hb8-00077  OUB 

HEST  PUBLISHING  COMPANY,  SI.  PAUL,  MINN. 

UNITED  STATES  V  28899.17  ACRES  OF  LAND,  MORE  OR  LESS,  IN 
BREVARD  COUNTY,  STATE  OF  FLORIDA. 
U68-00151  UfcE 

HEST  PUBLISHING  CO,  ST  PAUL,  MINNESOTA. 
IN  RE  RIVER  QUEEN. 
W68-00139  U&E 

HEST  PUBLISHING  CO,  ST  PAUL,  BINN. 
HAPPLES  V  DRAUGHT. 
H68-00133  06E 

STATE  EX  REL  H1LCOX  V  TOL,  INC. 

H68-001UO  06E 

STAPLIN  V  CANAL  AUTHORITY. 

H68-0U1U3  O&E 

DELAHARE  EX  REL  BUCKSON  V  PENNSYLVANIA  RR  CO. 
H68-001UU  U6E 

TRUSTEES  OF  THE  INTERNAL  IMPROVEMENT  FUND  V  SUTTON. 
H68-001U5  06E 

COMMONHEALTH  DEPARTMENT  OF  HIGHHAYS  V  ROBBINS. 
HbB-00206  06E 

ELLIOT  V  N08DLOF. 

H68-00207  06E 

DEVAZIER    GRAVEL,     INC    V    BUSBY. 

H68-00209  06E 

CARAVAN    AND    MANNING,     INC    V     FREEDHAN. 
Hba-00210  d&E 


CAPUNE    V    ROBBINS. 
Hb8-00212 
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SUNSET  ISLANDS  NO.  3  AND  NO.  K  PROPERTY  OHNERS.  INC  V  CITY 

OF  MIAMI  BEACH. 

U68-0U216  06E 

STATE  EX  REL  BUCKSON  V  PENNSYLVANIA  RAILROAD  COMPANY. 
W68-00217  06E 

HEST  PUBLISHING  CO.,  ST  PAUL,  MINN. 

FREESTATE  INDUS  DEV  CO  V  I  AND  H,  INC. 
H68-U012b  06E 

HEST  PUBLISHING  CO.,  iT.  PAUL,  MINN. 


THOMAS  V  BOARD  OF  CCMM'RS. 

W68-001V9  06E 

BRYANT  V  LOVETT. 

Hb8-001S2  06E 

SARASOTA  COUNTY  ANGLERS  CLUB,  INC  V  BURNS. 
H68-00155  06E 

MORGAN  V  CANAVERAL  PORT  AUTHORITY. 
H68-0015b  06E 

O'NEILL  V  STATE  HIGHWAY  DEPARTMENT. 
HbB-001S7  06E 

COASTAL  STATES  GAS  PRODUCING  CO  V  STATE  MINERAL  BD 
H68-U023<4  06E 

WEST  VIRGINIA  UNIV.,  MOBGANICUN.  BETHANY  COLL.,  BETHANY,  H 
VA. 

CAPTURE  AND  DIVERSION  OF  8UNOFF  BY  SUBSURFACE  CHANNELS, 

H68-00039  OUk 

HEST  VIRGINIA  UNIV.,  MORGANTOHN. 

HATERS  AND  HATERCOU  RSES—  R  I  E  ASI  AN  RIGHTS— EXT  E  NT  CF  CHNEB1' 

TITLE, 

H68-0D197  06B 


HATER  LAH  IN  HEST  VIRGINIA. 
H68-0U227 
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HESTERN  AUSTRALIA  DEPARTMENT  OF  AGRICULTURE,  PERTH. 
THE  OBD  RIVER  REGENEBATICN  PROJECT, 
wb8-00288  010 

HESTERN  AUSTRALIA  DEPARTMENT  OF  AGRICULTURE,  SOUTH  PERTH. 
THE  ORD  RIVER  CATCHMENT  BEGENEBATION  PBOJECT, 
W68-00279  0«D 

WILLAMETTE  UNIV.  COLLEGE  CF  LAH,  SALEM,  OREGON. 

IHE  RIGHT  OF  ACCESS  TO  NAVIGABLE  HATERS  BY  RIPARIAN  LAND 

OHNERS. 

N68-0013S  U6E 

WISCONSIN  LAH  SCHOOL,  BADISON. 

FORTY  YEARS  OF  HATER  POILUTION  CONTROL  III  HISCONSIN    A  C»I 

STUDY, 

W68-00122  05G 

WISCONSIN  STATE  BAB.  MACISCN. 

CURRENT  18ENDS  IN  WISCONSIN'S  HATER  LAH, 
H68-00202  06B 

HISCONSIN  UNIV.  LAH  SCHOOl,  BADISCN. 

CHAOS  OR  UNIFORMITY  IN  BCATING  REGULATIONS.  THE  STATE  AS 

TRUSTEE  CF  NAVIGABLE  HATERS. 

U68-00132  06B 


THE  MUENCb  CASE 
H68-0022  1 


A  BETTER  IEST  OF  NAVIGABILITY, 

06  D 


JUDICIAL  CBITE8IA  OF  NAV1GAEILITY  IN  FEDERAL  CASES, 
Wb8-002«5  06E 

WISCONSIN  UNIV.,  BADISON   US  GEOLOGICAL  SURVEY. 
PALEOLIBNOLCGY, 
N68-002S0  05C 

HISCONSIN  UNIV.,  BADISON. 

ROLE  OF  LCCAL  UOVERNBENI  IN  WAIEB  LAW, 
H68-O0225  060 

WYOBING  UNIV..  LABABIE. 

THE  FEDERAL  RESERVED  WATEB  DOCTRINE — APPLICATION  TO  THE 

PROBLEM  CF  WATEB  FOR  SHALE  CIL  DEVELOPMENT, 
W68-O0102  ObO 

WATER  MANAGEMENT  LEGISLATION  IN  THE  EASTERN  STATES, 
W68-00117  06C 
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FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes 
abstracts  of  current  and  earlier  pertinent  monographs,  journal  articles, 
reports,  and  other  publication  formats.  The  contents  of  these  documents 
cover  the  water-related  aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the  characteristics,  conserva- 
tion, control,  use,  or  management  of  water.  Each  abstract  includes  a  full 
bibliographical  citation  and  a  set  of  descriptors  or  identifers  which  are  listed 
in  the  Water  Resources  Thesaurus  (November  1966  edition).  Each  abstract 
entry  is  classified  into  ten  fields  and  sixty  groups  similar  to  the  water 
resources  research  categories  established  by  the  Committee  on  Water 
Resources  Research  of  the  Federal  Council  for  Science  and  Technology. 

Sufficient  bibliographic  information  is  given  to  enable  readers  to  order  the 
desired  documents  from  local  libraries  or  other  sources.  WRSIC  is  not 
presently  prepared  to  furnish  loan  or  retention  copies  of  the  publications 
announced. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by 
coordinating  and  supplementing  the  existing  scientific  and  technical  informa- 
tion activities  associated  with  active  research  and  investigation  program  in 
water  resources. 
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To  provide  WRSIC  with  input,  selected  organizations  with  active  water 
resources  research  programs  are  supported  as  "centers  of  competence" 
responsible  for  selecting,  abstracting,  and  indexing  from  the  current  and 
earlier  pertinent  literature  in  specified  subject  areas.  Centers,  and  their  sub- 
ject coverage,  now  in  operation  are: 

•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division 
of  the  U.S.  Geological  Survey,  U.S.  Department  of  the  Interior. 

•  Metropolitan    water    resources    management   at   the    Center   for    Urban 
Studies  of  the  University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University 
of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water 
Resources  Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Research  Institute  of 
Rutgers  University. 

•  Eutrophication   at  the   Water   Resources   Center   of   the   University   of 
Wisconsin. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the 
University  of  Arizona. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964, 
as  well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water 
Resources  Research  and  other  Federal  water  resources  agencies  with  which 
the  Center  has  agreements  becomes  the  information  base  from  which  this 
journal  is,  and  other  information  services  will  be,  derived;  these  services 
include  bibliographies,  specialized  indexes,  literature  searches,  and  state-of- 
the-art  reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangement  of  this 
bulletin  are  welcome. 


Water  Resources  Scientific 

Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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NATURE  OF  WATER 
Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and 
Suspensions 

WATER  CYCLE 
Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice, 
and  Frost;  Evaporation  and  Transpiration;  Streamflow  and  Runoff;' 
Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and 
Sedimentation;  Chemical  Processes;  Estuaries. 
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Yield  Improvement;  Use  of  Water  of  Impaired  Quality;  Conservation 
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servation in  Agriculture. 

WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Includes  the  following  Groups:  Control  of  Water  on  the  Surface; 
Groundwater  Management;  Effects  on  Water  of  Man's  Non-Water 
Activities;  Watershed  Protection. 

WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Includes  the  following  Groups:  Identification  of  Pollutants;  Sources 
of   Pollution;    Effects   of   Pollution;    Waste   Treatment   Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 
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cialized Information  Center  Services;  Translations;  Preparation  of 
Reviews. 
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SELECTED  WATER   RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
\.  General 


IE  HYDROLOGIC   CYCLE   AS   A   CLOSED 
STEM, 

liversity  College, Cork,  Ireland. 

mesC.  1.  Dooge. 

II  of  Int  Ass  of  Sci  Hydrol,  Vol  13,  No  I,  pp 

068,  Feb  1968.  11  p,  9  fig. 

scriptors:  'Hydrologic  cycle,  *Systems  analysis, 
drology.  Unit  hydrographs,  'Watersheds 
asins),  Groundwater,  Storm  runoff,  Vadose 
ter,  Soil  moisture,  Channels,  Methodology, 
nulation  analysis,  Digital  computers,  Model  stu- 
s,  Surface-groundwater  relationships, 
ntifiers:  'Systems  hydrology,  *Non-linear 
thods,  Parametric  hydrology,  'Threshold 
ues.  Watershed  characteristics,  Predictions. 

t  essential  nature  of  the  systems  approach  to  the 
Irologic  cycle  is  reviewed,  and  types  of  problems 
classified.  Textbooks  represent  the  cycle  ab- 
ictly  with  land  surface  and  ocean  surface  as  sin- 
elements;  local  variation  complexities  are 
ored.  In  terms  of  moiture  movement  only,  the 
Irological  cycle  is  a  closed  system;  this  is  the 
in  concern  of  the  hydrologist.  In  practice,  the 
Irologist  confines  his  attention  to  individual 
ins;  he  leaves  problems  of  the  atmosphere  to 
teorologists,  the  lithosphere  to  the  geologist. 
These  are  sub-systems  of  the  total  cycle.  The 
hor  describes  3  problems  involving  prediction, 
ntification,  and  simulation.  He  sees  hydrologic 
ems  as  a  fruitful  area  for  research,  and  suggests 
t  the  next  few  yr  will  see  rapid  development  of 
cial  non-linear  theories  tailored  to  fit  special 
uirements. 
8-00319 


E  INVESTIGATION  OF  RELATIONSHIP 
rWEEN  HYDROLOGIC  TIME  SERIES  AND 
1SPOT  NUMBERS, 

versidad  del  Zulia,  Maracaibo,  Venezuela,  and 
orado  State  University,  Fort  Collins, 
icio  Rodriguez-lturbe,  and  Vujica  Yevjevich. 
o  State  Univ  Hydrology  Pap  No  26,  49  p,  Apr 
8.  18  fig,  3  tab,  20  ref,  7  append. 

criptors:  'Precipitation  (Atmospheric),  *Ru- 
r,  Cloud  physics,  Condensation,  Hydrologic  cy- 
Weather,  Weather  data,  'Weather  patterns, 
lar  radiation.  Correlation  analysis,  'Statistical 
hods,  Regression  analysis,  Variability, 
itifiers:  'Sunspots,  'Tree  rings,  Moving 
ages,  'Time  series,  Residuals  (Statistics), 
erence  (Statistics). 

relationship  of  hydrologic  series  of  monthly 
:ipitation,  annual  precipitation,  and  annual  ru- 

to  sunspot  numbers  was  investigated  by  cross- 
elation  analysis  for  various  time  lags  (zero  lag 
uded)  and  by  cross-spectral  analysis.  88  series 
lonthly  precipitation  and  173  series  of  annual 
■pitation  (stations  from  western  North  Amer- 
,  and  16  series  of  annual  flows  (stations  from 
ral  parts  of  the  world)  were  used  as  research 
•  No  significant  correlation  was  found  between 
e  hydrologic  series  and  sunspot  numbers.  In 
,  the  spectrum  of  sunspot  numbers  proved  to  be 
ly  identical  to  the  spectrum  of  residuals  which 
:  obtained  by  deducting  values  of  hydrologic 
:s  from  values  of  sunspot  series.  The  coherence 
ns  worked  out  are  within  confidence  limits  of  2 
pendent  time  series,  that  indicate  there  is  no 
:ionship  between  hydrologic  time  series  and 
pot  numbers.  Sampling  fluctuations  of  cross- 
elation  coefficients  between  hydrologic  series 
sunspot  numbers  increase  when  both  series  are 
othed  by  moving  average  schemes.  Therefore, 
n  the  confidence  limits  of  unsmoothed  series 
ised  in  the  smoothed  series  approach,  incorrect 
fusions  may  be  drawn  about  the  significance  of 
elation. 
1-00346 


STUDYING     THE     INTERCONNECTION     OF 
GROUND      AND      SURFACE      WATERS      IN 
REPRESENTATIVE  BASINS  UNDER  THE  PRO- 
GRAMME       OF        THE        INTERNATIONAL 
HYDROLOGICAL  DECADE, 
All-Union  Research  Institute  of  Hydrogeology  and 
Engineering  Geology,  Moscow,  USSR. 
I.  S.  Zektser,  and  S.  M.  Semenova. 
Bull  of  Int  Ass  of  Sci  Hydrol,  Vol  13,  No  l,pl>  25- 
28,  Feb  1968.  4  p,  3  ref. 

Descriptors:  'Surface-groundwater  relationships, 
Networks,  Confined  water,  'Hydrogeology,  'Inter- 
national Hydrological  Decade,  Stations,  Hydrau- 
lics, Transmissivity,  Lysimeters,  Water  table, 
Aquifers,  Water  balance,  Aquicludes. 
Identifiers:  'Water  interconnection,  'Hydraulic 
connection.  Riverside  zone,  Soviet  Union,  Pore 
water,  Aquifer  leakage,  Confining  beds. 

Described  is  the  role  of  Soviet  Union  hydrogeolo- 
gists  in  solving  problems  in  surface-groundwater 
relationships  under  the  objectives  of  International 
Hydrological  Decade.  Major  problems  are  the  or- 
ganization and  completion  of  studies  of  ground- 
water flow  to  streams  and  study  of  surface-ground- 
water interconnection.  Key  network  locations  for 
evaluating  the  regional  groundwater  regime  must 
be  justified  and  techniques  improved.  Problems  of 
groundwater  artificial  recharge  and  storage  must 
be  solved.  Groundwater  is  least  understood  and  is  a 
chief  task  for  study  in  solving  total  basin  water 
balance.  A  method  is  given  for  estimating  ground- 
water flow.  Studies  of  groundwater  flow  and  inter- 
connection of  ground  and  surface  waters  in  the 
IHD  representative  basins  are  divided  into  4  stages: 
( 1 )  collecting  and  analyzing  all  available  data  on 
physical-geographical,  hydrological,  and 

hydrogeological  conditions;  (2)  installing  gages 
and  observing  streamflow  for  evaluating  each 
discharging  aquifer;  (3)  analyzing  test  and  experi- 
ment results  and  determining  types  of  hydraulic 
connection  between  ground  and  surface  waters, 
and  computing  permeability  of  aquicludes  and 
aquifer  leakage;  and  (4)  compiling  groundwater 
flow  maps,  calculating  the  natural  resources,  and 
estimating  role  of  groundwater  in  the  basins. 
W68-00546 


DESIGN     HYDROGRAPHS     FOR     PENNSYL- 
VANIA WATERSHEDS, 

Pennsylvania  Department  of  Forests  and  Waters, 

Harrisburg,  Pa. 

John  E.  McSparran. 

ASCE  Proc,  J  of  Hydraul  Div,  Vol  94,  No  HY4 

Pap  6036,  pp  937-960,  July  1968.  24  p,  12  fig,  6 

tab,  16  ref,  2  append. 

Descriptors:  'Watersheds  (Basins),  'Hydrograph 
analysis,  Runoff,  Hydrology,  Basins,  Hydraulics, 
Pennsylvania,  Rainfall,  Geomorphology,  Rainfall- 
runoff  relatinoships,  Mathematical  models,  Subsur- 
face runoff,  Unit  nydrographs. 
Identifiers:  Drainage  basins. 

Physical  and  hydrologic  characteristics  of  26 
Pennsylvania  watersheds,  ranging  in  size  from  2.4 
to  210  sq  mi,  were  evaluated.  Geomorphological 
characteristics  and  precipitation  data  help  predict 
the  unit  hydrograph  parameters  through  the  regres- 
sion equations;  this  leads  to  a  unit  hydrograph 
theory  and  ultimately  a  design  hydrograph.  The 
shape  of  the  unit  hydrograph  can  be  expressed 
from  small  and  medium  watersheds  by  a  mathe- 
matical expression  which  contains  parameters  that 
can  be  correlated  to  readily  obtainable  geomorphi- 
cal  basin  characteristics.  Interflow,  a  significant 
part  of  the  total  hydrograph  is  separated  from  sur- 
face runoff,  and  procedures  are  described  to 
develop  both.  For  surface  runoff,  readily  obtaina- 
ble watershed  characteristics  are  correlated  with 
parameters  of  a  mathematical  model  for  the  unit 
hydrograph.  Interflow  is  correlated  with  rainfall, 
runoff,  and  antecedent  moisture  conditions.  A 
comparison  of  actual  versus  theoretical  hydro- 
graphs  from  samll  Pennsylvania  watersheds  showed 
this  method  yielded  better  results  than  either 
Snyder's  synthetic  unit  graph  method  or  the  Soil 
Conservation  Service's  method. 
W68-00559 


HYDROLOGY  AND  WATER  LAW:  WHAT  IS 
THEIR  FUTURE  COMMON  GROUND, 

Arthur  Piper,  and  Harold  E.  Thomas. 

In  Water  Resources  and  the  Law,  pp  7-24,  1958. 

Michigan  Univ.  Law  School,  Ann  Arbor,  18  p,  12 

ref(seeW68-0058l). 

Descriptors:  Hydrologic  cycle,  Hydrologic  equa- 
tion, Hydrologic  aspects,  'Water  resources, 
•Hydrology,  Water  utilization,  Competing  uses, 
Prior  appropriation,  Long-term  planning,  'Water 
law.  Water  policy,  Water  users.  Water  rights, 
Riparian  rights.  Prescriptive  rights,  Natural  flow 
doctrine,  Reasonable  use,  Hydrogeology, 
Preferences  (Water  rights). 
Identifiers:  Eastern  U.  S.,  Western  U.  S. 

Applied  hydrology  must  accept  two  guides  for  the 
future:  (1)  inexpensive  water,  used,  polluted  and 
then  returned  is  a  thing  of  the  past;  (2)  solution  to 
supply  shortages  will  require  concerted  action  by 
large  users  making  mutual  concessions  to  the  com- 
mon advantage.  The  hydrologic  cycle  is  compared 
to  the  classes  of  water  established  by  the  law, 
demonstrating  that  the  interrelation  within  this 
cycle  is  generally  not  recognized  by  the  law.  Incon- 
sistencies between  the  hydrologic  equation  and 
water  law  are  pointed  out.  The  hydrologic  environ- 
ments of  the  East  and  West  are  compared  with  the 
basic  doctrines  of  water  law  prevalent  in  these 
areas.  The  riparian  doctrine  and  the  principles  of 
reasonable  use,  correlative  rights,  and  prescriptive 
rights-common  to  the  East-are  analyzed.  The 
prior  appropriation  doctrine  of  the  West  is  ex- 
amined in  relation  to  hydrologic  principles.  The 
authors  conclude  that  trends  in  water  management 
will  eventually  lead  to  obsolescence  of  the  riparian 
doctrine,  coupling  of  She  appropriation  doctrine  to 
the  police  power  to  the  end  of  optimum  advantage 
to  the  public  welfare,  and  management  of  surface 
and  subsurface  water  as  a  single  supply  by  a 
governmental  agency  of  the  utility  type. 
W68-00582 

2B.  Precipitation 


THE  FLORIDAN  AQUIFER  IN  NORTHEAST 
FLORIDA, 

Geological    Survey,    Water    Resources    Division, 

Jacksonville,  Fla. 

G.W.Leve. 

Ground  Water,  Vol  6,  No  2,  pp  19-29,  Mar-Apr 

1968.  lip,  8  fig,  1  tab,  9  ref. 

Descriptors:  'Groundwater,  Florida,  Water  wells, 
Hydrologic  data,  'Aquifers,  Water  quality,  'Water 
levels,  Hydrogeology,  Water  table,  Springs,  Water 
level  fluctuations,  Water  sources,  Specific  capaci- 
ty, Hydrologic  properties,  Water  yield,  'Transmis- 
sivity, Leakage. 

Identifiers:  Jacksonville,  Florida,  Floridan  aquifer, 
Water  level  measurements. 

The  Floridan  aquifer  was  studied  by  the  U.S. 
Geological  Survey  in  cooperation  with  the  Florida 
State  Board  of  Conservation,  the  city  of  Jackson- 
ville, and  Duval  County.  It  consists  of  limestone 
and  dolomite  of  the  Paleocene  Cedar  Keys  Forma- 
tion, the  Eocene  Oldsmar  Limestone,  Lake  City 
Limestone,  Avon  Park  Limestone  and  Ocala 
Group,  the  Oligocene  Suwannee  Limestone,  and 
the  Miocene  Hawthorne  Formation.  The  top  of  the 
Ocala  Group  ranges  from  100  ft  above  sea  level  to 
550  ft  below.  Water-bearing  zones  are  separated  by 
hard  impermeable  beds.  Transmissivity  ranges 
from  50,000  to  over  1,000,000  gpd/ft.  Storage 
ranges  from  .00015  to  .017  in  artesian  areas. 
Recharge  averages  500,000  mgd  in  the  west  and  45 
in  the  south  central  part.  Discharge  occurs  by 
springs  and  upward  leakage  in  areas  of  artesian 
flow  by  wells  in  the  east.  Between  1940  and  1962, 
pressures  declined  5  to  25  ft  in  the  east.  Seasonal 
declines  at  5-10  ft  in  farm  areas  resulted  in  tempo- 
rary increases  of  chloride  of  200-500  ppm.  Near 
Jacksonville  chloride  increased  from  22  to  1,400 
ppm  in  wells  over  1,400  ft  deep.  Further  con- 
tamination is  likely  unless  remedial  work  is  un- 
dertaken. 
W68-00569 


SO 

-« 

0 

CS 


:s 

CO 

:* 
;s 

i 
:•» 

■x 

'.9 
ft 

•o 


1 


Field  02 -WATER  CYCLE 


Group  2C  — Snow,  Ice,  and  Frost 

2C.  Snow,  Ice, 
AND  Frost 


SNOW    ACCUMULATION    STUDIES   ON    THE 
THULE  PENINSULA,  GREENLAND, 

Army   Cold   Regions   Research   and   Engineering 

Laboratory,  Hanover,  NH. 

Steven  J.  Mock. 

Army  Material  Command  Cold  Reg  Res  and  Eng 

Lab  Res  Rep  238,  22  p,  Feb  1968.  1 2  fig,  3  tab,  3 1 

ref. 

Descriptors:  *Snow  surveys.  Statistics,  Topog- 
raphy, Ice  breakup,  lsohyets,  Snow  cover,  Slopes, 
Radar,  Spatial  distribution,  Statistical  methods, 
Temporal  distribution,  Moisture,  Winds. 
Identifiers:  *Snow  accumulation,  *Greenland,  *lce 
wave,  Ice  flow,  Stake  measurements,  Thule,  Ice 
sheet. 

Summary  technical  details  are  presented  on  the 
type  and  origin  of  wave  features  that  break  the  ice 
sheet  and  cause  changes  in  snow  accumulation 
rates.  Data  are  provided  from  stake  measurements, 
marker  boards,  and  pits  along  a  136-km  trail 
crossing  the  Thule  Peninsula.  Regression  analysis 
was  used  to  predict  mean  annual  accumulation;  the 
analysis  is  consistent  with  observed  results.  The  ac- 
cumulation pattern  over  these  features  is  predicted 
as  a  function  of  surface  slope  and  regional  eleva- 
tion. Highest  accumulation  rates  are  associated 
with  the  topographically  lowest  parts  of  the  fea- 
tures, and  conversely.  Mean  annual  accumulation 
is  greater  than  80  g/sq  cm  on  the  southern  slope  of 
the  peninsula,  but  it  decreases  in  direct  proportion 
to  increasing  distance  from  Melville  Bay  and  in- 
creasing elevation  to  less  than  20  g/cm  squared. 
Deviations  (up  to  15  g/sq  cm)  from  regionally  pre- 
dicted accumulation  values  are  related  to  localized 
topographic  features,  a  series  of  waves  or  steps  in 
particular.  Profiles  of  surface  and  subsurface 
topography  indicate  a  direct  relationship  between 
subsurface  hills  and  steplike  features,  but  cannot  be 
quantitatively  explained  by  existing  ice  flow  theory. 
W68-00352 


US  GEOLOGICAL  SURVEY  AND  US  NA- 
TIONAL PARK  SERVICE  GLACIER  OBSERVA- 
TIONS, GLACIER  NATIONAL  PARK,  MON- 
TANA, 

US  Geological  Survey. 
A.  Johnson. 

U  S  Geol  Surv  open-file  rep,  31  p.  May  1968.  4  fig, 
1 1  tab. 

Descriptors:  'Glaciers,  Alpine,  'Ablation,  Melting, 
Melt  water,  'Movement,  Regimen,  Runoff,  Snow- 
melt,  Temperature,  Stream  gages,  Discharge  mea- 
surement, 'Montana,  Air  temperature.  Precipita- 
tion (Atmospheric),  Data  collections. 
Identifiers:  'Glacial  profiles,  Glacier  National 
Park,  'New  method,  Tapewriter,  Climatic  factors, 
Downglacier. 

Data  are  presented  from  the  1966  and  1967  mea- 
surements of  Grinnell  and  Sperry  glaciers,  Glacier 
National  Park,  Montana.  They  include  surface 
elevation  profiles,  measurements  of  ablation 
stakes,  delineation  of  termini,  and  measurement  of 
movement  by  location  of  marked  rocks  and  stakes. 
Annual  precipitation  and  summer  temperatures  are 
measured  near  each  glacier.  Mean  climatic  data  for 
the  30-yr  period,  193 1- i960,  are  included  for  the 
town  of  West  Glacier.  There  are  2  gaging  stations 
on  Grinnell  Creek,  one  operated  only  in  the 
summer  near  the  galcier,  and  an  all  yr  gage  below 
the  outlet  of  Grinnell  Lake.  Profile  and  ablation 
measurements  were  not  made  in  1 967 . 
W68-00360 


DETERMINATION  OF  THE  VOLUME  OF 
SEASONAL  ICE  FORMATION  IN  RIVER 
BASINS  BY  THE  HYDROCHEMICAL 
METHOD, 

Russian   Translation    Board,    Amer.   Geophysical 
Union,  Wash,  DC. 
N.G.  Dimitriyeva. 


Soviet  Hydrol  Selec  Pap  No  6,  pp  578-601,  1966. 
24  p,  4  fig,  10  tab,  40  ref,  5  append. 

Descriptors:  Discharge  (Water),  'Runoff,  Snow, 
Snowmelt,  Streamflow,  'Surface-groundwater 
relationships.  Water  balance,  'Runoff  forecasting, 
Lake  ice,  Sea  ice,  Crystals,  Freezing,  Frozen 
ground,  Melting,  Ice-water  interfaces,  Water  types, 
'Permafrost,  Glaciers. 

Identifiers:  'Naleds,  'Frozen  streams,  Streams-per- 
mafrost areas,  USSR,  Hydrochemical  determina- 
tion of  ice  formation,  Siberia,  Efflorescences. 

A  method  is  described  for  calculating  the  solid  and 
liquid  phases  of  dissolved  solids  in  water  during 
freezing,  and  the  use  of  this  method  for  determin- 
ing the  seasonal  volume  of  ice  in  river  basins  in  the 
permafrost  zone  is  presented.  The  seasonal  volume 
of  ice  consists  of  ice  in  the  active  permafrost  layer, 
in  swamps,  in  river  channels,  and  in  naleds.  A 
'naled'  is  a  layer  of  ice  formed  on  top  of  a  frozen 
stream  from  ground  water  discharged  from  the 
stream's  alluvium.  The  volume  of  ice  is  impossible 
to  measure  directly,  so  an  indirect  method  was 
devised.  If  the  dissolved  content  of  a  water  source 
is  constant,  the  concentration  of  salts  in  the  un- 
frozen part  of  water  will  increase  because  ice 
freezes  out  of  water  in  almost  pure  state.  Therefore 
the  amount  of  ice  formed  can  be  calculated  if  the 
temperature  of  ice  in  the  frozen  mass  and  the  con- 
centration of  dissolved  solids  in  the  remaining  ru- 
noff are  known.  The  error  of  the  method  varies 
from  30-40%  for  a  runoff  of  100  mm  to  5-10%  for  a 
runoff  of  200  mm  in  the  Kulu,  Kolyma  and  Bureya 
rivers.  The  temperature  used  was  the  average  of  the 
Nov  -  Jan  temperature  and  0  deg  C,  the  river  tem- 
perature. 
W68-00524 

2D.  Evaporation  and 
Transpiration 


H.C.Riggs. 

US  Geol  Surv  Tech  Water-Resources  Invest  Bo<l 

4,  chap  A2,  1 5  p,  1968.  9  fig,  3  tab,  28  ref. 

Descriptors:  Streamflow,  Hydraulics,  'FrequenJ 
analysis,  River  flow.  Distribution,  'Distributkl 
patterns,  'Statistical  methods,  Duration  curvj 
♦Analytical  techniques.  Correlation  analysis,  Su 
face  waters,  Hydrologic  data.  Mathematical  stl 
dies.  Flow  characteristics,  Sequence,  DistributioJ 
Frequency,  Mathematical  methods. 
Identifiers:  'Cumulative  distribution,  Extremj 
value  distribution,  Flow  analysis,  Normal  distribf 
tion,  'Graphical  analysis. 

Graphical     and     mathematical     procedures    fl 
preparing  frequency  curves  from  hydrologic  da 
are  described.  The  theory  and  correct  inlerprerj 
tions  of  frequency  curves  are  discussed  also.  Tfl 
advantages  of  graphical  and  mathematical  fittij 
are   compared,   and    methods   are   suggested  n 
describing  graphically  defined  frequency   curv 
analytically.  Distributions  used  in  hydrology  thl 
are  discussed  in  the  manual  are  normal,  lognorm  j 
Type  1  extreme-value  (Gumbel), Type  11  extrem 
value,  Pearson  Type  111,  and  graphically  defin 
distributions.  Mathematical  curve  fitting  discuss 
includes  normal.  3-parameter,  Type   I   and  Ty 
1 1 1  extreme-value  distributions. 
W68-00321 


WATER  USE  BY  PLANTS, 

Illinois  Univ.,  Urbana,  111. 

D.  S.  Peters. 

Plant  Food  Rev,  Vol  14,  No  l.pp  14-16.  1968.  3  p. 

1  fig,  1  photo. 

Descriptors:  'Evaporation,  Air-earth  interfaces, 
Consumptive  use,  Water  users,  Fertility,  Diffusion, 
Energy  budget.  Environmental  effects, 
•Evapotranspiration,  Soil  water  movement,  Solar 
radiation.  Transpiration,  Plants. 
Identifiers:  Leaf  area  index.  Root  density.  Relative 
evaporation.  Radiation  component.  Latent  heat  de- 
mand. 

Reviewed  briefly  are  the  processes  of  ( 1 )  consump- 
tive use  of  water  by  plants  and  (2)  evaporation 
from  the  land  surface.  Energy  for  moving  water 
comes  from  the  sun.  The  evaporation  of  water 
requires  about  585  cal  per  gm.  Water  availability  is 
often  the  most  important  factor  in  the  amount 
evaporated.  Other  processes  may  compete  for  the 
required  energy,  and  the  ability  of  the  air  to  trans- 
mit acquired  moisture  varies  with  humidity 
gradient  and  turbulence.  Only  radiant  energy  is  in- 
dependent. When  water  supply  is  limited,  soil  and 
plant  factors  have  some  control.  The  soil  factor  is 
the  rate  at  which  water  can  be  transmitted  to  the 
surface;  plant  factors  include  root  density,  plant 
type,  age,  and  leaf  area.  Total  leaf  area  is  probably 
the  most  important,  because  it  increases  both 
evaporation  surface  and  energy-absorbing  surface. 
Water-use  efficiency  increases  with  adequate  fer- 
tility, so  that  increased  crop  yield  is  not  propor- 
tional to  transpiration.  During  the  flowering  and 
fruiting  season  root  growth  slows  or  ceases,  reduc- 
ing the  absorbing  surface  for  water  and  nutrients. 
W68-00313 

2E.  Streamflow  and 
Runoff 


FREQUENCY  CURVES, 

US  Geological  Survey,  Washington,  DC. 


IA 


WATER  BALANCE  AND  FLOW  UNDER  MA 
TLED  KARST  CONDITIONS, 

Russian   Translation    Board,   Amer.   Geophy 

Union,  Wash,  DC. 

O.  L.  Markova. 

Soviet  Hydrol  Selec  Pap  106,  pp  568-578,  1966 

p,  2  fig.  9  tab,  19  ref. 

Descriptors:  'Karst,  Carbonate  rocks,  Cav 
•Drainage  effects,  'Groundwater,  Runoff.  'Sin 
•Subsurface  drainage,  Underground  strear 
Stream  gages.  Evaporation,  'Water  balance. 
Identifiers:  'USSR,  Surface-underground  drain, 
relations,  'Mean  annual  runoff,  Aquifer-stre 
relationships. 

A  quantitative  estimate  was  made  of  the  influe 
of  karst  conditions  on  river  runoff  to  learn 
such  conditions  alter  the  relative  amounts  of  ru 
and  evaporation  in  karst  streams  in  comparis 
nonkarst  streams  in  the  southern  Urals  and  in  I 
The   estimate   was   made   by   the   water   bal: 
method  and  the  comparison  method.  The 
balance     method     depends    on     calculation 
precipitation     and     evaporation     which     cam 
presently   be   done   accurately.   The   compari 
method  consists  of  comparing  runoff  of  karst  riv 
with  the  values  of  runoff  for  the  climatic  zone.  F 
noff  in  50  karst  rivers  compared  to  50  nonka, 
rivers  was  close  to  normal  zonal  runoff  or  10 
20%  lower.  The  main  influence  of  karst  on  wa 
balance    is   the    noncoincidence    of   river    ba 
catchment  and  karst  recharge  area,  an  effect  wh 
increases  with  decreasing  catchment  area   Ba* 
under  500  sq  km  may  have  rivers  with  discha 
several  times  smaller  or  larger  than  normal  zol 
runoff.  The  effect  of  altered  evaporation  rate  seei 
to  be  negligible. 
W68-005I9 


COMPUTER  SIMULATION  OF  UNSTEA 
FLOWS  IN  WATERWAYS, 

Geological  Survey,  Washington,  DC. 
Robert  A.  Baltzer,  and  Chintu  Lai. 
ASCE  Proc.  J  of  Hydraul  Div,  Vol  94,  No  H 
Pap  6048,  pp  1083-1 117,  July  1968.  35  p.  25  fi| 
tab,  1  append. 

Descriptors:  'Computer  models,  'Flow  char 
teristics,  Estuaries,  Rivers,  Numerical  analysis.  I 
steady  flow,  Hydraulics.  Mathematical  mod. 
Digital  computers,  Channel  morphology.  Fluid  f, 
tion,  Flood  routing,  'Analytical  techniques.  Ch 
nels,  Hydrodynamics. 

Identifiers:  'Digital  computer  simulation.  Par 
differential  equations,  Waterways.  Flow  simt 
tion,  'Transient  flows.  Simulation. 
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Groundwater— Group  2F 


S  hydrodynamics  of  transient  flows  in  rivers  and 
iiarics.  and  prediction  techniques  for  such  flows 
considered.  A  mathematical  model  to  develop 
istinctly  different  techniques  for  digital  simula- 
i  of  unsteady  flows  utilizes  nonlinear,  partial  dif- 
:ntial  equations  to  describe  one-dimensional, 
islatory  wave  motion.  The  first  simulation 
mique  is  based  on  power  series  methods  and 
s  a  Maclaurin  series  expansion  of  the  governing 
tial  differential  equations.  The  second 
inique  uses  a  numerical  evaluation  process  at 
:essive  specified  time  intervals.  The  third 
inique  relies  upon  an  implicit  method  of  flow 
illation  wherein  the  partial  differential  equa- 
s  are  transformed  to  finite  difference  equations. 

effects  of  fluid  friction,  variable  channel 
metry,  wind,  lateral  inflow  or  outflow,  the 
iolis  acceleration,  and  overbank  storage  are  in- 
led.  Flows  are  considered  to  be  of  homogene- 
density.  Good  agreement  was  found  between 
ilated  flows  obtained  from  each  of  the  simula- 

techniques    when    compared    with    the    ap- 
iriate  field  measured  transient  flows. 
1-00552 


AT  IS  DROUGHT, 

logical  Survey,  Menlo  Park,  Calif, 
ter  Hoffman,  and  S.  E.  Rantz. 
Soil  and  Water  Conserv,  Vol  23,  No  3,  pp  1 05- 
May-June  1968.  2  p,  lOref. 

:riptors:  'Droughts,  Water  shortage,  Precipita- 
( Atmospheric),  Water  loss,  Streamflow,  Soil 
ture.  Agriculture,  Crops,  Fluctuation. 
tifiers:  Moisture  deficit,  'Definition, 
rologic  drought,  Agricultural  drought,  Palmer 
ght  index. 

e  is  no  precise,  universally  acceptable  defini- 
for  'drought';  it  is  usually  described  in  relative 
s.  Criteria  used  in  definitions  may  include  one 
ore  parameters  of:  precipitation,  streamflow, 
ndwater  levels,  soil-moisture  conditions,  crop 
,  or  economic  hardship,  in  relation  to  devia- 
from  the  norm.  Hydrologic  drought  is  usually 
ght  of  as  deficiency  in  precipitation  or  runoff, 
jroundwater  level  decline  over  a  long  period  of 
The  U.S.  Weather  Bureau  uses  the  Palmer 
ght  index  to  classify  drought  severity.  Agricul- 
s  usually  define  drought  in  terms  of  soil- 
lure  deficiencies  relating  to  crop  yield. 
ght  is  a  'non-event'  or  situation,  as  opposed  to 
tinct  event,  such  as  a  flood.  The  drought  ter- 
tes  when  interrupted  by  a  short  wet  period.  It 
lduded  that  there  is  no  quantitative  definition 
)ught  that  is  universally  acceptable. 
■00555 


RELATIVE  CONTRIBUTION  OF  PAR- 
LATE  CHLOROPHYLL  AND  RIVER 
TON  TO  THE  EXTINCTION  OF  LIGHT 
THE  COAST  OF  OREGON, 

)n  State  University,  Department  of  Oceanog- 
.Corvallis,  Oreg. 

ence  F.  Small,  and  Herbert  Curl,  Jr. 
ol  and  Oceanogr,  Vol  1 3,  No  1 ,  pp  84-9 1 ,  Jan 
8  p,  5  fig,  lOref. 

iptors:  'Light  penetration,  'Chlorophyll, 
ton,  'Oregon,  Aquatic  drift,  Organic  matter, 
s,  Streamflow,  River  flow,  Water  analysis, 
dity,  Water  temperature.  Tidal  effects 
arge  (Water). 

fiers:  'Extinction  coefficient,  Upwelling,  In- 
ic  suspended  matter,  Coastal  mixing.  River 

:tion  coefficients  and  chlorophyll-a  concen- 
ts were  measured  for  3  years  along  sampling 
>n  the  mouth  of  a  large  and  a  small  river,  and 
10JJof  Oregon  coastline  with  little  river  out- 
k  ii  relative  contribution  of  particulate 
>phyll  and  nonliving  suspended  matter  (trip- 
o  the  extinction  coefficient,  k,  was  assessed 
:matically.  The  effect  of  river  discharge  into 
a  is  twofold:  to  increase  tripton  turbidity,  and 
k.  and  to  change  the  oceanic  relationship 
en  chlorophyll-a  concentration  and  k  in  areas 


subject  to,  but  not  overwhelmed  by,  river 
discharge.  The  first  effect  is  more  pronounced  with 
large  volumes  of  discharge  and  becomes  less  sig- 
nificant with  increasing  distances  from  the  river 
mouth.  Beyond  the  areas  marked  by  tripton  tur- 
bidity, k  apparently  is  a  function  of  chlorophyll 
concentration  only  in  winter  and  spring  when  river 
discharge  is  low.  In  areas  that  never  receive  signifi- 
cant river  discharge,  k  is  a  function  of  chlorophyll 
concentration  during  all  seasons  except  possible 
summer,  when  upwelling  may  at  times  destroy  the 
relationship. 
W68-00574 


OPERATIONAL  HYDROLOGY  USING 

RESIDUALS, 

Federal  Water  Pollution  Control  Administration, 
Division  of  Technical  Control,  Washington,  DC. 
George  K.  Young,  and  William  C.  Pisano. 
ASCE  Proc,  J  of  Hydraul  Div,  Vol  94,  No  HY4 
Pap  6034,  pp  909-923,  July  1 968.  1 5  p,  2  fig,  6  tab! 
5  ref,  2  append. 

Descriptors:  'Hydraulics,  Hydrology,  Markov 
processes,  River  basins,  Streamflow,  Simulation 
analysis.  River  basin  development,  Correlation 
analysis,  Gaging  stations,  Statistical  models, 
'Water  quality. 

Identifiers:  'Operational  hydrology.  Matrix  al- 
gebra, Fortran  IV,  'Residuals,  Hieterical  records, 
Simulated  statistics. 

An  algorithm  for  simulating  multisite  streamflow  or 
water  quality  data  for  hydrologic  management  and 
planning  studies  is  demonstrated.  The  technique 
for  generating  synthetic  hydrologic  data  is  simple  in 
concept  but  has  wide  applicability.  It  is  easily  cal- 
culated by  using  a  FORTRAN  IV  program,  and  can 
be  understood  in  the  light  of  matrix  algebra 
techniques.  The  principal  concepts  involved  are: 
(a)  straightforward  consideration  of  cross-linkage 
and  Markovian  correlations  between  gaging  sites, 
and  (b)  use  of  time-independent  residual  data  hav- 
ing low  average  skewness  for  parameter  estimation. 
Conclusions  are:  ( 1 )  The  scheme  preserves  means, 
standard  deviations,  cross  correlations,  and  an  un- 
derlying Markov  structure  in  the  residuals;  (2) 
Input  data  must  have  values  for  each  cell,  but  data 
having  missing  values  can  be  filled  in  by  using 
techniques  described  in  literature;  ( 3 )  Water  quali- 
ty as  well  as  water  quantity  can  be  simulated. 
W68-00575 


FLOW    AROUND    180    DEGREES    BENDS    IN 
OPEN  RECTANGULAR  CHANNELS, 

Washington  State  University,  College  of  Engineer- 
ing Research  Division,  Pullman,  Wash. 
MostafaM.  Soliman.and  E.  RoyTinney. 
ASCE  Proc,  J  of  Hydraul  Div,  Vol  94,  Pap  6027  pp 
893-908,  July  1968.  16  p,  14  fig,  1  tab,  8  ref,  2  ap- 
pend. 

Descriptors:  'Open  channel  flow.  Head  loss, 
Hydraulic  jump,  Kinetics,  Banks,  Hydraulics, 
Hydrodynamics,  Energy  dissipation,  Eddies,  Test- 
ing, Channels,  Velocity,  Friction,  Froude  number, 
Flumes,  Vortices,  Flow  separation. 
Identifiers:  'Flow  pattern,  Channel  bends,  'Energy 
loss,  Secondary  currents.  Bend  geometry. 

A  theoretical  analysis  of  head  losses  in  180-deg 
open  channel  bends  is  developed  based  on  the  mo- 
ment of  momentum  and  continuity  principles.  Ex- 
perimental data  under  varying  flow  conditions  and 
differing  bend  geometries  are  analyzed  to  check 
the  theory.  Circular  arc  vanes  are  used  to  change 
the  bend  geometry  so  that  flow  lines  remain  paral- 
lel to  boundaries  and  minimize  total  head  losses; 
the  vanes  reduced  the  losses  by  67%.  A  hydraulic 
jump  will  occur  downstream  from  the  bend  if  the  K 
value  becomes  large  with  respect  to  the  Froude 
number. 
W68-00576 


2F.  Groundwater 


WATER  RESOURCES  OF  POINTEE  COUPEE 
PARISH,  LOUISIANA, 

US  Geological  Survey. 

M.  D.  Winner,  Jr.,  M.  J.  Forbes,  Jr.,  and  W.  L. 

Broussard. 

Louisiana  Geol  Surv  and  Dep  of  Public  Works 

Water  Resources  Bull  No  1  1,  I  10  p,  Mar  1968.  25 

fig,  11  plate,  5  tab,  44  ref. 

Descriptors:  'Aquifer  characteristics,  Water 
resources  developments,  'Hydrologic  aspects. 
Aquifers,  'Appraisals,  Surface  waters,  Water  quali- 
ty. Brackish  water.  Desalination,  Environmental  ef- 
fects, Lakes,  Recreation,  Pollutants,  Coliforms, 
Rivers,  Use  rates,  Water  management  (Applied), 
'Louisiana. 

Identifiers:  'Water  availability,  Environmental 
controls,  Untapped  sources,  Water  transportation, 
Recreational  uses,  Aquifer  evaluations. 

The  quantity,  quality,  and  availability  of  water  for 
public,  industrial,  agricultural,  and  domestic  uses  is 
appraised.  Existing  or  potential  water  problems  are 
cited,  and  solutions  are  suggested.  Fresh  water  oc- 
curs in  sand  beds  to  depth  of  2,600  ft  below  sea 
level  in  the  southern  part;  as  many  as  12  aquifers 
are  present  in  some  places.  Large-diameter  wells 
yield  1,000-2,000  gpm  in  typical  thick  aquifers  and 
more  in  the  coarser-grained  alluvial  aquifer.  The 
water  ranges  from  hard,  calcium  bicarbonate  type 
in  alluvium  to  soft,  sodium  bicarbonate  in  deeper 
sands.  Wells  furnish  90%  of  the  3.5  mgd  of  water 
used,  most  of  it  from  the  alluvium  for  irrigation  and 
industry.  Except  for  transportation  and  recrea- 
tional purposes,  only  0.5  mgd  of  the  vast  surface- 
water  supply  is  used.  Conclusions  are:  (1)  Abun- 
dant quantities  of  fresh  groundwater  and  almost 
unlimited  supplies  of  surface  water  are  available  for 
development;  (2)  large  reserve  of  saline  ground- 
water, ranging  from  slightly  brackish  to  concen- 
trated brines,  is  a  future  resource  to  potential  users 
of  saline  water  for  desalination,  industrial  cooling 
or  other  needs;  (3)  water-quality  problems  can  be 
overcome  by  sound  management  based  upon 
available  data;  and  (4)  vast  water-supply  potential 
is  an  asset  for  economic  growths  in  the  parish 
W68-00316 


GROUND-WATER  RESOURCES  OF  TYLER 
COUNTY,  TEXAS, 

US  Geological  Survey. 

George  R.  Tarver. 

Tex  Water  Develop  Board  Rep  74, 9 1  p,  May  1 968 

16  fig,  5  tab,  22  ref 

Descriptors:  'Aquifer  characteristics, 

'Hydrogeology,  Appraisals,  Hydrologic  aspects. 
Geologic  control,  'Texas,  Underground  storage, 
Transmissivity,  Physical  properties,  Water  quality. 
Saline  water,  Pump  testing.  Water  resources 
development,  Withdrawal,  Standards,  Water  levels, 
Temperature,  Springs. 

Identifiers:  'Aquifer  evaluations,  'Potential  water 
supply,  Well  logs,  Isochlor  maps.  Geologic  sec- 
tions, Untapped  sources. 

Details  are  presented  of  the  availability,  dependa- 
bility, quality,  and  quantity  of  groundwater  suitable 
for  municipal,  industrial  and  irrigation  needs  in  this 
918-sq-mi  area  in  eastern  Texas.  Hydrologic  and 
geologic  units  and  their  hydraulic  characteristics 
are  described.  Data  tables  are  given  of  wells, 
chemical  analyses  of  aquifer  waters,  transmissivity 
tests,  and  driller's  logs;  16  maps,  graphs,  and 
geologic  sections  illustrate  the  report.  At  present 
the  aquifers  beneath  Tyler  County  are  largely  un- 
tapped. Total  withdrawals  of  2.3  mgd  (1964)  com- 
pare with  62  mgd  that  is  transmitted  by  the  3  major 
aquifers  (Jasper,  Evangeline,  and  Chicot)  under 
present  hydraulic  gradient  of  5  ft/mi.  The  3 
aquifers  contain  80  million  acre-ft  of  water  in 
storage,  of  which  23  million  is  within  400  ft  of  land 
surface.  The  county's  southern  half  has  the  greatest 
potential  for  water-supply  development.  Ground- 
water in  the  principal  aquifers  is  suitable  for  most 
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purposes;  it  is  a  sodium  or  calcium  bicarbonate 
type  low  in  dissolved  solids,  chloride,  and  sulfate. 
W68-00318 


A  HYDROGEOLOGIC  STUDY  OF  THE 
GROUND-WATER  RESERVOIRS  CONTRIBUT- 
ING BASE  RUNOFF  TO  FOUR  MILE  CREEK, 
EAST-CENTRAL  IOWA, 

US  Geological  Survey. 

George  R.Kunkle. 

US  Geol  Surv  Water-Supply  Pap  1839-0,  pp  01- 

041,  1968.41  p,  16  fig,  1  plate,  1  tab,  18ref. 

Descriptors:  'Base  flow,  Evapotranspiration, 
Groundwater  recharge,  Hydrologic  budget, 
Hydrologic  properties,  Hydrogeology,  Leakage, 
Iowa  Regional  analysis,  Bank  storage.  Glacial  drift, 
•Discharge  (Water),  Loess,  'Streamflow,  Geology, 
•Surface-groundwater  relationships,  Groundwater. 
Identifiers:  Groundwater  outflow,  Hydrologic  pro- 
perties (Methods),  Groundwater  system,  Alluvial 
aquifer.  Diurnal  fluctuations. 

Paper  describes  how  aquifers  control  the  base  flow 
of  a  stream  in  a  20  sq  mi  basin  in  east-central  Iowa. 
There  are  2  interconnected  aquifers,  upland  loess 
and  bottom-land  alluvial  sand.  The  loess  is  a 
watertable  aquifer  which  drains  to  tributary 
streams  of  the  alluvial  aquifer.  The  alluvial  aquifer 
is  semiartesian,  about  15  ft  thick,  and  drains  to 
Four  Mile  Creek.  Leakage  to  the  underlying  till  is 
from  both  aquifers  and  averages  1.8  in/yr.  A  table 
gives  the  hydrologic  budget  for  each  aquifer  for 
1963-64.  Recharge  to  the  loess  averaged  2.1  in/yr 
and  discharge  to  base  flow  was  0.2  in.  The  loess 
contributed  up  to  33%  of  the  total  base  flow  in  the 
fall  and  winter  but  none  in  summer.  Recharge  to 
the  alluvial-sand  aquifer  was  about  3.2  in/yr,  mostly 
from  precipitation  and  bank-storage  inflow.  The 
sand  discharges  about  1 .4  in/yr  to  base  flow,  about 
40%  of  which  is  through  bank-storage  outflow. 
Maps  at  1:20,000  scale  show  topography  and 
isopachs  of  the  alluvial  sand  and  confining  clay. 
Methods  are  described  for  determining  hydrologic 
properties  of  the  alluvial  sand  and  for  obtaining 
evapotranspiration  loess  and  bank-storage  com- 
ponent of  outflow. 
W68-00327 

SOLUTION  OF  AN  UNUSUAL  SUBSURFACE 
DRAINAGE  PROBLEM, 

Nottingham  Univ.,  Department  of  Civil  Engineer- 
ing, Nottingham,  England. 
Edward  William  Brand. 

ASCE  Proc,  J  of  Irrig  and  Drainage,  Vol  94,  No 
IR2,  Pap  5973,  pp  199-221,  June  1968.  23  p,  1 1 
fig,  2  tab,  2  ref,  2  append. 

Descriptors:  "Drainage,  'Groundwater,  'Civil  en- 
gineering, Highways,  Wells,  Drainage  wells. 
•Drainage  engineering,  'Subsurface  drainage,  Iron 
oxides  Water  table,  'Drawdown,  Subsurface 
drainage,  Iron  oxides,  Water  table,  'Drawdown, 
Subsurface  waters.  Drainage  systems,  Seepage, 
Road  construction,  Hydraulic  conduits,  Un- 
derground structures,  Foreign  countries. 
Identifiers:  'Highway  construction,  'Iron 
precipitation,  Horizontal  wells,  Collection  galle- 
ries. Water  table  lowering.  Ferric  oxide. 

Details  are  given  of  all  stages  in  the  design  of  a  sub- 
surface drainage  system  for  the  inner  ring  road  at 
Antwerp,  Belgium.  Because  of  the  high  water  table 
and  low  longitudinal  profile  of  the  road,  a  continu- 
ous drawdown  facility  was  devised.  Pumping  tests 
indicated  a  coefficient  of  permeability  of  .00007 
m/sec  and  seepage  of  1  cu  m/sec  as  a  result  of 
lowering  the  water  table.  The  drainage  system 
designed  would  consist  of  perforated  pipe  placed  in 
longitudinal  collecting  galleries  at  the  extremes  of 
the  road  cross  section.  Manholes  at  40-m  intervals 
would  act  as  water-table  control  points,  and  would 
enable  the  collected  water  to  enter  a  pipe  and  be 
carried  to  2  pump  stations.  These  stations  would 
also  remove  storm  runoff.  Chemical  analysis  in- 
dicated the  groundwater  had  an  iron  content  of  1 2 
mg/1.   Because  a   voluminous  ferric  oxide/water 


precipitate  results  from  contact  of  the  water  with 
air,  elaborate  precautions  were  taken  to  keep  the 
perforated  intake  pipes  and  gravel-filled  collection 
galleries  submerged  at  all  times. 
W68-00328 


THERMAL  WATERS  OF  SIBERIAN  PLAT- 
FORM AND  ITS  FOLDED-MOUNTAINS  FRAM- 
ING, 

I.  S.  Lomonosov,  and  S.  V.  Lysak. 

lnt  Geol  Rev,  Vol  10,  No  l.pp  13-22,  Jan  1968.  10 

p,  3  fig,  3  tab,  8  ref. 

Descriptors:  'Hydrogeology,  'Artesian  wells. 
Springs,  Hot  springs,  'Thermal  springs,  Saline 
water,  Wells,  Geothermal  studies.  Permafrost, 
Confined  water,  Groundwater  basins,  Tempera- 
ture, 'Thermal  water. 

Identifiers:  'Siberia,  Siberian  Platform,  Mineraliza- 
tion, Water  prospecting.  Basement  rocks. 

The  geothermal  conditions  of  the  platform  artesian 
basins  on  folded  provinces  in  eastern  Siberia  are 
described,  and  the  data,  reviewed.  Depths  of  wells, 
depth  of  basement,  and  temperatures  are  tabu- 
lated,    and     thermographs,     constructed.     The 
geothermal  gradient  is  lowest  - 1-115  deg  per  m-m 
carbonate-saline  deposits  of  the  Lower  Cambrian; 
it  is  2-2.5  deg  per  m  in  Ordovician  and  Cambrian 
deposits   of   argillaceous,   sandy   and    anhydntic 
rocks.  In  the  Angara-Lena  artesian  basin  the  base- 
ment temperature  varies  from  20  to  1 35  deg,  with 
the  higher  temperatures  at  greater  depths    The 
thermal  artesian  waters  are  chloride  brines.  The 
Angara-Lena  basin  discharges  sodic  brines,  related 
to  zones  at  tectonic  disturbance.  The  central  part 
of  the  basin  has  calcic  brines,  and  in  the  rest  of  the 
region,  waters  are  mixed  sodic -calcic.  Dissolved 
gases  are  nitrogen,  methane,  and  hydrogen  sulfide 
Wells  rarely  yield  over  1  liter  per  sec,  and  the  tem- 
perature of  water  at  the  point  of  discharge  is 
usually  10-15  deg.  Low  yields  limit  the  usefulness 
of   the    wells.    The    most    promising    region    for 
prospecting    is    the    Vilyvy    depression    and    the 
Priverkhoyanskiy  downwarp.  Thermal  springs  are 
useful  for  medicinal  purposes  at  several  resorts, 
and  for  heat  in  eastern  Siberia  where  the  climate  is 
hard. 
W68-00339 

SOLVING  THE  PROBLEM  OF  LOCAL  INTER- 
FACE  UPCONING  IN  A  COASTAL  AQUIFER 
BY   THE   METHOD   OF  SMALL   PERTURBA- 
TIONS, .  „     .      ,  u  .. 
Technion-lsrael   Institute   of  Technology,   Haifa, 

Israel. 

G.Dagan.andJ  Bear. 

J  of  Hydraul  Res.  Vol  6,  No  l.pp  15-44,  1968.30 

p,  1 1  fig,  1 1  ref. 

Descriptors:  'Hydraulics,  Darcys  law,  'Equations, 
'Groundwater,  Hydraulic  gradient,  'Saline  water- 
freshwater  interfaces,  'Boundary  processes. 
♦Saline  water  intrusion.  Shallow  wells,  Poten- 
tiometric  level.  Steady  flow,  Aquifers. 
Identifiers:  'Boundary  conditions,  'Method  ot 
small  perturbations,  'Coastal  aquifer,  'Israel, 
Physical  models. 

A  mathematical  method  was  derived  and  experi- 
mentally verified  to  predict  movement  of  the  salt- 
water freshwater  interface  near  Israel's  coastal  col- 
lector, an  array  of  shallow  wells  to  intercept 
seaward-flowing  fresh  water.  Darcy's  law  was  ex- 
panded into  exact  expressions  for  solving  the 
problem  of  a  moving  interface  in  3  dimensions^ 
Because  the  boundary  conditions  are  nonlinear  and 
are  in  fact,  part  of  the  problem,  a  linear  approxi- 
mation based  on  the  method  of  small  perturbations 
was  used  as  a  tool  to  solve  small  deviations  of  the 
interface  from  the  steady-state  position.  Both  2  and 
3  dimensional  cases  were  considered.  The  analyti- 
cal method  was  checked  by  construction  of  an  ex- 
perimental flow  box  filled  with  crushed  glass  of 
known  porosity  and  permeability.  Movement  of  an 
initially  steady  interface  was  determined  under 
both  2  dimensional  and  axially  symmetric  flow  con- 


ditions. The  range  of  validity  of  the  approximal 
solutions  was  up  to  1/3  the  initial  distance  betwee 
interface  and  sink,  for  both  2  and  3  dimension, 
flows. 
W68-00358 

DIFFUSION  OF  ENTRAPPED  GAS  FROl 
POROUS  MEDIA, 

Colorado  State  University,  Fort  Collins,  Colo. 
KM.  Adam,  and  A.  T.  Corey. 
Colo  State  Univ  Hydrol  Pap  No  27, 43  p.  Apr  196 
26  fig,  6  tab,  26  ref,  3  append. 

Descriptors:  'Diffusion,  'Porous  media,  Diffusa 
ty,  'Equations,  Interfaces,  'Air-water  interfact 
Wettability,  Solubility,  Boundary  processes,  •" 
bles,  Pressure,  Unsaturated  flow,  Surface  ter 
Pores,  Solubility. 

Identifiers:  'Graphical  extrapolation,  Normalu 
curves,  Saturation  fronts,  Wetting  fluids,  N« 
wetting  fluids.  Entrapped  gas,  Pore  size 

Experiments  were  made  to  test  equations  tf. 
describe  gas  diffusion  from  isolated  pockets  in 
porous  medium  being  invaded  by  a  liquid  Be 
earlier  equations  by  Bloomsburg  and  new  wc 
were  tested,  neither  of  which  adequately  descril 
the  process.  The  experimental  data  may  best 
used  for  prediction  by  graphical  extrapolate 
which  gives  both  the  time  at  which  full  liquid  sa 
ration  would  occur  and  the  distribution  of  i 
liquid  at  any  time  The  normalized  curves  relate 
content  to  dimensionless  length  and  dimension! 
time.  A  zone  of  complete  saturation  forms  at  t 
exterior  face  and  moves  toward  the  interior  of' 
sample,  but  no  theory  which  assumes  that  diffuv 
occurs  only  at  the  saturation  front  is  adequate 
describe  the  diffusion  process.  The  rate  of  diffus 
is  greatest  in  materials  with  high  bubbling  pressu 
or  which  are  fine-grained.  The  amount  of  gas 
trapped  is  affected  by  ambient  pressure  at  the  ti 
of  initial  imbibition,  and  it  is  changed  by  f 
change  of  ambient  pressure  throughout 
process.  i 

W68-0036I 

HYDROLOGICAL  STUDY  OF  THE  LATT 
GROUND-WATER  SOURCE, 

Swindon  Corporation  Water  Department,  Civic 

fices,  Swindon,  Wilts,  England. 

A.  R  Burton. 

J  of  Inst  of  Water  Eng,  Vol  22,  No  4.  pp  287-2, 

June  1968.  7  p,  2  fig. 

Descriptors:  'Hydrologic  aspects,  'Mathematl 
models.  Aquifers,  Drill  holes,  Aquifer  cha> 
teristics.  Appraisals,  Springs,  Specific  yi 
Recharge,  Infiltration,  Rainfall,  Water  le\ 
Permeability,  Dewatering,  Groundwater  has 
Limestones,  Water  management  ( Applied ). 
Identifiers:  'Hydrological  evaluation,  'Latton, 
eland,  Boreholes.  Isopiestic  map,  'Aquifer  mo 
Water  availability 


Relationships    between    different    parameters 
groundwater  hydrology  are  demonstrated,  and 
mates  of  volume  and  reliability  of  yield  of  the 
ton  watersupply  source  are  made.  A  mathema 
model  is  postulated,  using  influence  coefficient 
flow  rate,  discharge,  and  recharge  quantities 
prediction  of  water  levels  in  aquifers.  Data  co  i 
of  water  levels,  rainfall,  and  abstraction.  Perd 
tion  and  recharge  are  discussed,  an  aquifer  moc 
described,  and  magnitude  and  reliability  of 
are  estimated.  The  conclusions  reached  are: 
Records  of  rainfall,  abstraction,  and  ground* 
levels  are  interrelated;  and  (2)  a  mathema 
model  can  be  set  up  to  predict  water  levels  » 
the  radius  of  influence    Yield  is  assessed  a 
average  of  5.5  mgd.  The  concept  of  influence  i 
ficients  used  in  the  mathematical  model  can  alv 
used  for  estimating  various  aquifer  properties 
W68-00538 


HITS  OF  10  YEARS  OF  OBSERVATION 
HIE  WATER  TEMPERATURE  OF  SPRINGS 
HE  VICINITY  OF  MOSCOW, 

ian  Translations  Board   Amer.  Geophysical 
m,  Wash,  DC. 
.  Piotrovich. 

:t  Hydrol  Selec  Pap  No  6,  pp  602-634,  1966 
7  fig,  1 2  tab,  3  ref. 

riptors:    'Springs,   Groundwater   movement, 

ogeology,  Air  temperature.  Soil  temperature, 

ter  temperature.  Erosion,  Discharge  (Water), 

mal    water.    Thawing,     Landslides,    Sands, 

els.  Groundwater  basins. 

ifiers:    'Spring    water    temperature,    USSR, 

ow. 

results  of  10  years  of  observation  twice  a 
h  of  the  water  temperature  of  springs  in  the 
ty  of  Moscow  are  reported.  Some  springs  are 
ibed;  the  annual  and  long-term  temperature 
rns  are  given,  and  factors  governing  water 
:rature  are  indicated.  Detailed  temperature 
are  given  in  an  appendix.  The  areas  studied 
the  bank  of  the  Khimki  River,  with  8  springs, 
enin  Hills  near  the  Moskva  River,  with  10 
js.  and  a  spring  at  Krasnaya  Presnya.  The 
js  discharge  from  0. 1  to  3.0  liter  per  sec  each 
an  aquifer  above  the  Jurassic.  Spring  water 
iratures  fluctuate  much  more  widely  (1.2-6.3 
)  than  groundwater  temperatures,  which  vary 
).2-0.3  deg  C.  This  is  because  the  waters  in 
;  channels  are  flowing  in  contact  with  surficial 
ials  with  highly  variable  temperature.  Daily 
ion  is  small  because  daily  temperature 
es  extended  only  1  m  into  soil,  but  prolonged 
id  cold  periods  longer  than  1 0  days  may  affect 
mperatures  as  much  as  3  m  deep  and  have  a 
ipondingly  greater  effect  on  spring  tempera- 
Temperatures  and  variation  of  temperature 
it  the  same  at  neighboring  springs  because  of 
le  soil  temperature  regime  due  to  slope  expo- 
nd  urban  development. 
X)55l 


IYDROLOGY:  RECENT  PROGRESS, 

gical  Survey. 
Jnd  L.  Nace. 
lies.  Vol  13,  No  4,  p  16,  Apr  1968.  1  p. 

ptors:  'Hydrogeology,  'Systems  analysis, 
ation,  Darcys  law,  Vadose  water,  Hydraulic 
nt.  Infiltration,  Osmotic  pressure,  Elec- 
mistry,  Geophysics,  Model  studies,  Remote 
g.  Resource  development,  Radioisotopes, 
s.  Radioactive  dating,  Injection  wells, 
ictive  wastes. 

iers:  'Geohydrology,  Photohydrology, 
ysical  techniques,  Resource  management, 
logical  systems. 

ch  on  total  systems  is  stressed,  with  special 
on  to  processes  of  recharge  of  groundwater, 
Jvement  within  aquifers.  A  brief  summary  is 
)f  recent  progress  and  trends.  Among  topics 
d  are  the  following:  the  mechanics  of  per- 
n  and  infiltration;  the  applicability  of  Dar- 
i  to  flow  of  water  in  various  sediments;  the 
n  of  Darcy's  law  to  osmotic  pressure,  to  elec- 
mical  and  thermal  gradients,  and  to  the  anal- 
pumping  tests;  the  use  of  geophysical  logging 
ecial  application  to  3-dimensional  modelling 
ifer  systems  in  analogs  and  computers;  the 
pment  of  remote  sensing  for  synoptic 
ig;  the  applications  of  infrared  and  conven- 
photography  in  the  new  field  of 
ydrology;  unified  water  management;  the 

radionuclides  as  water  tracers;  the  use  of 
ly  dispersed  nuclides  (such  as  tritium)  in 

of  air  mass  movements  and  water  vapor 
i;  carbon- 1 4  dating  of  groundwater,  and  use 
and  gas  injections  underground  to  block 
water  migration   and   to   provide   delayed 

of  radioactive  waste  gases. 
0554 


SAFE  YIELD  OF  A  WELL  FIELD  IN  A  LEAKY- 
ARTESIAN  STRIP  AQUIFER, 

Research  Council  of  Alberta,  Groundwater  Divi- 
sion, Edmonton,  Alberta,  Canada. 
A.  Vanden  Berg,  and  D.  H.  Lennox. 
Ground  Water,  Vol  6,  No  2,  pp  30-36,  Mar-Apr 
1968.  7  p,  8  fig,  4  tab,  12  ref,  I  append. 

Descriptors:  'Safe  yeild,  'Aquifers,  Groundwater, 
Hydrologic  equation,  Pumping,  Rates,  Water  yield, 
Withdrawal,  Artesian  wells.  Confined  water, 
•Water  wells,  Mathematical  studies,  'Theis  equa- 
tion. 

Identifiers:  Well  interference,  Interference  draw- 
down, Canada,  Leaky  artesian  aquifer  theory, 
Jacob  equation,  Alberta,  Canada. 

The  basic  formulas  required  for  safe  yield  estima- 
tion for  an  array  of  n  wells  located  in  the  axis  of  an 
infinite-strip  leaky-artesian  aquifer  are  developed. 
Test  results  can  be  analyzed  and  future  drawdowns 
predicted  by  applying  the  standard  leaky-artesian 
formula  in  conjunction  with  image-well  theory, 
making  allowance  for  well-loss  factors.  A  linear 
equation  will  apply  for  any  well  if  flow  near  the  well 
always  obeys  Darcy's  law  for  all  pumping  rates  of 
interest.  If  all  n  required  equations  are  linear,  they 
may  be  solved  by  matrix  algebra;  if  not,  trial  and 
error  must  be  used.  The  method  is  illustrated  by  ap- 
plication to  a  6-mile  stretch  of  a  buried-valley 
aquifer  near  Edson,  Alberta.  The  numerical  coeffi- 
cients in  the  system  of  equations  are  first  derived 
and  the  equations  then  solved  to  obtain  estimated 
safe  yields  for  well  arrays  of  up  to  38  evenly  spaced 
wells. 
W68-00560 


TECHNIQUES  FOR  COMPUTING  RATE  AND 
VOLUME  OF  STREAM  DEPLETION  BY 
WELLS, 

Geological  Survey,  Denver,  Colo. 

C.  T.Jenkins. 

Ground  Water,  Vol  6,  No  2,  pp  37-46,  Mar-Apr 

1968.  1 0  p.  5  fig,  3  tab,  10  ref,  1  append. 

Descriptors:    'Surface-groundwater   relationships, 

Groundwater,  Hydrologic  equation,  'Streamflow, 

Surface   waters,    'Mathematical   models,   Analog 

models,  Hydrologic  data,  Analytical  techniques, 

Colorado. 

Identifiers:  Error  functions.  Line  source  integrals, 

Streamwater  loss  to  wells. 

The  effects  on  flow  of  a  nearby  stream  from  pump- 
ing a  well  can  be  calculated  readily  using  dimen- 
sionless  curves  and  tables.  Computations  can  be 
made  of:  (I)  the  rate  of  stream  depletion  at  any 
time  during  the  pumping  period  or  after  the  cessa- 
tion of  pumping;  (2)  the  volume  induced  from  the 
stream  at  any  time,  both  during  pumping  or  after 
the  cessation  of  pumping;  and  (3)  the  effects,  both 
in  rate  and  volume  of  stream  depletion,  of  any 
selected  pattern  of  intermittent  pumping.  Sample 
computations  illustrate  the  use  of  the  curves  and  ta- 
bles. An  example  shows  that  intermittent  pumping 
may  have  a  pattern  of  stream  depletion  not  greatly 
different  from  a  pattern  for  steady  pumping  of  an 
equal  volume.  The  residual  effects  of  pumping,  that 
is,  effects  after  cessation  of  pumping,  on  stream- 
flow  may  easily  be  greater  than  the  effects  during 
the  pumping  period.  Adequate  advance  planning 
that  includes  consideration  of  residual  effects  thus 
is  essential  to  effective  administration  of  a  stream- 
aquifer  system.  Paper  includes  definitions,  4  solved 
problems,  and  5  curves  for  solving  field  problems 
W68-00567 


ANALYSING      PUMPING      TESTS      BY      RE- 
SISTANCE  NETWORK  ANALOGUE, 

Birmingham  University,  Civil  Engineering  Depart- 
ment, Birmingham,  England. 
Robin  Herbert. 

Ground  Water,  Vol  6,  No  2,  pp  12-18,  Mar-Apr 
1968.  7  p,  10  fig,  1  tab,  8  ref. 

Descriptors:  'Analog  computers,  'Analog  models. 
Computer   models,   Specific   capacity,   Discharge 
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(Water),     Drawdown,     Pumping,     Water     wells, 
Aquifers,  Observation  wells,  Storage  coefficient, 
Water  levels,  Water  table,  *  Resistance  networks. 
Identifiers:  'Pumping  test  analysis,  Resistance  net- 
work analog  models,  Time-drawdown  curves. 

A  resistance  network  analogue  is  used  to  study  the 
early  stages  of  a  pumping  test  in  an  unconfined 
aquifer.  The  results  are  compared  with  an  alterna- 
tive analysis  due  to  Boulton  (1965),  and  a  good 
agreement  is  obtained.  Time  drawdown  curves  can 
be  developed  at  any  radius,  and  rise  and  fall  of  the 
water  table  near  a  pumped  well  may  be  plotted. 
Discharge  rates  associated  with  any  water  table 
position  may  be  determined.  The  results  are  valid 
only  for  rigid  unconfined  aquifers  in  which  the 
water  is  given  up  from  storage  instantly.  Unlike  the 
theoretical  analysis  the  analogue  technique  is  ver- 
satile and  can  easily  be  used  to  study  pumping  tests 
with  nonidealized  boundary  conditions,  e.g.  par- 
tially penetrating  wells  can  be  simulated.  Thus  the 
analogue  method  of  analysis  could  prove  to  be  a 
more  realistic  method  for  studying  pumping  tests 
than  standard  analytical  techniques. 
W68-00571 


2G.  Water  in  Soils 


FACTORS  INFLUENCING  HYDRAULIC  CON- 
DUCTIVITY OF  SOILS  IN  THE  PRESENCE  OF 
MIXED-SALT  SOLUTIONS, 

Agricultural  Research  Service,  US  Department  of 
Agriculture,  Riverside,  Calif 
B.  L.  McNeal,  D.  A.  Layfield,  and  W.  A.  Norvell. 
Soil  Sci  Soc  of  Amer  Proc,  Vol  32,  No  2,  pp  187- 
190,  Mar-Apr  1968.  4  p,  3  fig,  4  tab,  9  ref. 

Descriptors:  'Hydraulic  conductivity,  Permeabili- 
ty, 'Ion  exchange,  'Iron  oxides,  Magnesium,  Ex- 
pansive clays,  Leaching,  Soil  chemistry,  Clays, 
Porosity,  'Saline  water.  Soil  water,  Soil  texture, 
Soil  stabilization,  Soil  water  movement,  Organic 
soils. 

Identifiers:  'Salt-affected  soils,  Sodic  soils,  Sodium 
absorption  ratio,  Extractable  constituents,  Mixed- 
salt  solutions. 

Permeameter  testing  was  conducted  on  a  group  of 
soils  having  variable  clay  content  but  nearly 
uniform  clay-fraction  mineralogy.  Results  showed 
that  relative  hydraulic  conductivity  in  the  presence 
of  mixed-salt  solutions  decreased  markedly  with  in- 
creasing clay  content,  particularly  at  the  lowest  salt 
concentrations  employed.  The  stability  of  a  group 
of  Hawaiian  soils  under  high-sodium,  low-salt  con- 
ditions was  greatly  reduced  by  partial  removal  of 
the  free  iron-oxides.  Replacing  the  Ca  in  percolat- 
ing NaCI-CaCI  sub  2  solutions  with  Mg  measurably 
decreased  soil  hydraulic  conductivity,  although  the 
effect  was  often  negligible  when  comparisons  were 
made  at  equivalent  exchangeable-sodium-percent- 
ages. 
W68-00324 


BULK  VOLUME  AND  HYDRAULIC  CONDUC- 
TIVITY CHANGES  DURING  SODIUM  SATURA- 
TION TESTS, 

California  Univ.,  Berkeley,  Calif. 

L.  J.  Waldron,  and  G.  K.  Constantin. 

Soil  Sci  Soc  of  Amer  Proc,  Vol  32,  No  2,  pp  175- 

1 79,  Mar-Apr  1968.  5  p,  3  fig,  2  tab,  1 3  ref. 

Descriptors:  'Soils,  'Soil  aggregates,  Soil  struc- 
ture, Wettability,  Soil  stability,  'Soil  chemistry,  Ex- 
pansive clays,  'Ion  exchange,  Soil  water,  Leaching, 
Pore  pressure,  Porosity,  Permeability,  Hydraulic 
conductivity,  Saline  water. 

Identifiers:  Pore  size  distribution,  Bulk  volume 
changes,  Axial  stress,  Salt-affected  soils,  Aggregate 
failure,  Swelling  pressure. 

Fragmented  samples  of  1  organic  and  5  mineral 
California  soils  were  permeated  with  salt  solutions 
while  confined  in  cylinders  under  a  constant  axial 
stress  of  0.05  bar.  Continuous  and  precise  measure- 
ment of  bulk  volume  changes  during  sodium  satu- 
ration with   1M   NaCI  followed  by  0.25M   NaCI 
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Group  2G  — Water  in  Soils 

showed  that  while  hydraulic  conductivity  always 
decreased  upon  changing  to  the  more  dilute  solu- 
tion, the  bulk  volume  increased  with  some  soils  and 
decreased  with  others.  Such  bulk  decreases  oc- 
curred only  in  the  first  passage  of  0.25M  NaCI  fol- 
lowing sodium  saturation  and  were  attributed  to  ag- 
gregate failure.  When  1M  NaCI  was  reintroduced, 
hydraulic  conductivity  increased  with  all  soils  so 
tested;  bulk  volume  decreased.  Further  successive 
permeations  with  1M  and  0.2  5M  solutions 
produced  hydraulic  conductivity  increases  with 
bulk  volume  decreases  on  changing  from  025M  to 
1M,  and  hydraulic  conductivity  decreases  with 
bulk  volume  increases  on  changing  from  1M  to 
.025M  NaCI.  A  mechanical  explanation,  based  on  a 
bimodal  pore  model  of  the  soil  and  on  the  way  in 
which  variation  of  stress  from  point  to  within  the 
soil  affects  volume  changes  of  the  swelling  material 
and  the  soil  pore-size  distribution,  is  given. 
W68-00329 


PREDICTION  OF  THE  EFFECT  OF  MIXED- 
SALT  SOLUTIONS  ON  SOIL  HYDRAULIC 
CONDUCTIVITY, 

Agricultural  Research  Service,  US  Department  of 

Agriculture. 

B.  L.  McNeal. 

Soil  Sci  Soc  of  Amer  Proc,  Vol  32,  No  2,  pp  190- 

193,  Mar-Apr  1968.  4  p,  2  fig,  1  tab,  8  ref. 

Descriptors:  'Hydraulic  conductivity,  Permeabili- 
ty, *lon  exchange,  Mathematical  models,  'Expan- 
sive  clays,  Leaching,  Saline  water,  Soil  chemistry, 
Clays,  Soil  water  movement.  Soil  texture.  Soil 
water,  Sodium,  Calcium,  Irrigation. 
Identifiers:  *Clay  swelling,  Salt-affected  soils. 
Sodic  soils.  Sodium  absorption  ratio,  Mixed-salt 
solutions,  Ionic  domains. 

A  procedure  is  described  for  predicting  the  hydrau- 
lic conductivity  of  soils  in  the  presence  of  mixed- 
salt  solutions.  First,  measurement  is  taken  of  the 
absolute  hydraulic  conductivity  of  the  soil  with  a 
single  high-salt,  high-sodium  solution;  then  the 
relative  hydraulic  conductivity  of  the  same  sample 
is  measured  with  a  low-salt  solution.  Calculated  in- 
terlayer  swelling  values  for  soil  montmorillonite 
serve  as  a  frame  of  reference  for  predictions. 
Swelling  values  are  obtained  using  a  simplified 
domain  model  for  characterizing  the  exchangeable- 
cation  distribution  on  Na-Ca  montmorillonites.  Re- 
liability of  the  procedure  is  established  with  a  group 
of  soils  having  variable  clay  content  but  constant 
clay-fraction  mineralogy.  The  effect  of  soil  texture 
on  relative  hydraulic  conductivity  to  mixed-salt 
solutions  appears  to  be  adequately  accounted  for 
through  the  interlayer  swelling  values  used  for  the 
predictions.  The  relationships  are  presented  in 
nomograms. 
W68-00330 

TRANSPORT  IN  SOILS:  THE  BALANCE  OF 
MASS, 

Illinois  Agriculture  Experiment  Station,  Urbana, 

III    and  US  Department  of  Agriculture,  Madison, 

Wise. 

P.  A  C.Raats.and  A.  Klute. 

Soil  Sci  Soc  of  Amer  Proc,  Vol  32,  No  2,  pp  161- 

166,  Mar-Apr  1968.  6  p,  25  ref. 

Descriptors:  *Soil  physics,  Soil  compaction,  'Soil 
dynamics,  Soil  moisture,  Soil  water,  Soil  water 
movement,  *Vadose  water,  Permeability,  'Unsatu- 
rated flow,  Percolation,  Porosity,  Deformation, 
Equations,  Kinetics,  Mathematical  models. 
Theoretical  analysis. 

Identifiers:  'Continuum  theory,  Kinematics, 
Deformable  soils.  Phases,  Gradients,  Multiphase 
flow,  Phd  thesis. 

A  mathematical  treatment  of  transport  in  soils, 
based  upon  a  continuum  theory  of  mixtures,  is 
proposed.  Some  of  the  general  features  of  this  con- 
tinuum theory  of  mixtures  and  of  its  application  to 
soils  are  discussed.  A  soil  is  regarded  as  a  mixture 
of  phases,  e.g.,  an  unsaturated  soil  is  regarded  as  a 
mixture  of  a  solid  phase,  an  aqueous  phase,  and  a 


gaseous  phase.  The  idea  of  balance  of  mass  is  con- 
sidered in  some  detail,  particularly  in  relation  to 
deformable  soils.  The  integral  balance  of  mass  for  a 
certain  phase  over  a  certain  volume  is  formulated. 
Forms  are  deduced  from  the  integral  balance  of 
mass  differential.  The  balance  of  mass  for  water  in 
a  deformable  soil  is  derived.  It  is  shown  that  under 
special  circumstances  this  balance  of  mass  reduces 
to  special  forms  that  appear  in  the  literature. 
W68-00348 

WATER     AND     SALT    TRANSFER     IN     SOIL 
RESULTING  FROM  THERMAL  GRADIENTS, 

California  Univ.,  Department  of  Soils  and  Plant 

Nutrition,  Riverside,  Calif. 

L.  V.  Weeks,  S.  J.  Richards,  and  J.  Letey. 

Soil  Sci  Soc  of  Amer  Proc,  Vol  32,  No  2,  pp  193- 

197,  Mar-Apr  1968.  5  p,  2  fig,  2  tab,  12  ref. 

Descriptors:  'Thermodynamics,  'Aqueous  solu- 
tions. Saline  water  systems,  'Thermodynamic 
behavior,  Unsaturated  flow,  Steady  flow.  Soil  water 
movement,  Diffusion,  Kinetics,  Porous  media.  Ion 
transport.  Soils,  Transition  flow. 
Identifiers:  'Irreversible  thermodynamics,  Unsatu- 
rated soil,  Thermal  gradients.  Transient  flow  condi- 
tions. Suction  heads. 

Rate  equations  were  developed  from  the  theory  of 
thermodynamics  of  irreversible  processes.  These 
equations  were  used  to  analyze  water  transfer  in- 
duced by  thermal  gradients  along  a  sealed  cylindri- 
cal horizontal  column  of  Pachappa  soil.  Functional 
relations  to  calculate  values  of  coefficients  in  the 
flow  equations  were  determined  from  experimental 
data  obtained  during  steady-state  flow  conditions. 
The  relations  were  used  to  compute  values  of  coef- 
ficients to  calculate  flow  rates  past  selected  posi- 
tions along  the  column  during  transient  flow 
periods.  Suction  head  (h)  values  were  maintained 
in  a  range  that  could  be  measured  with  tensiome- 
ters  located  at  3  positions  along  the  column.  Liquid 
water  transfer  toward  the  warm  end  was  assumed 
to  be  due  to  an  induced  suction  head  gradient.  This 
transfer  was  confirmed  by  sectioning  the  column  at 
the  end  of  the  experiment  and  measuring  the  con- 
centrations of  Na  and  CI  and  the  EC  of  saturation 
extracts  prepared  from  the  sections.  Experimental 
results  are  presented  in  2  graphs  and  2  tables. 
W68-00353 

ANALYSIS  OF  STEADY-STATE  EVAPOTRANS- 
PIRATION  FROM  A  SOIL  COLUMN, 

Department  of  Agriculture  and  University  of  Il- 
linois, Urbana,  111. 

F  D.  Whisler,  A.  Klute,  and  R.  J.  Milhngton. 
Soil  Sci  Soc  of  Amer  Proc,  Vol  32,  No  2,  pp  167- 
174,  Mar-Apr  1968.  8  p.  13  fig,  12  ref. 

Descriptors:  'Evapotranspiration,  Soil  moisture, 
'Darcys  law,  'Root  distribution,  Hydraulic 
gradient,  'Unsaturated  flow.  Soil-water-plant  rela- 
tionships, Vadose  water.  Porosity,  Kinetics,  Model 
studies.  Theoretical  analysis. 
Identifiers:  'Numerical  analysis.  Source  term 
model,  Vertical  unsaturated  flow.  Flux  profiles.  Ex- 
perimental verification. 

Numerical  analysis  is  applied  to  the  steady-state 
flow  equation  for  evapotranspiration  from  a  verti- 
cal soil  column.  The  water  uptake  by  the  plant 
roots  is  incorporated  into  the  flow  equation  as  a 
(negative)  source  term.  The  evapotranspiration 
rate  and  its  partitioning  between  plant  transpiration 
and  soil  evaporation  are  specified  as  the  top  boun- 
dary condition.  The  lower  boundary  condition  is  a 
water  table.  Results  of  the  analysis  for  a  Pachappa 
sandy  loam  give  pressure  head,  water  content, 
source  strength,  and  soil  water  flux  profiles.  This 
study  has  (1)  demonstrated  that  solutions  to  the 
flow  equation  with  a  source  term  can  be  obtained 
by  numerical  means,  (2)  shown  the  theoretical  in- 
fluence of  the  parameters  in  the  source  term  model 
on  the  flow  in  the  soil,  (3)  qualitatively  indicated  a 
transfer  of  water  from  wet  soil  via  the  root  system, 
and  (4)  indicated  that  the  source  term  has  little  ef- 
fect   on    the    pressure    head    profile    unless    the 


evapotranspiration  rate  is  about  the  same  order  < 
magnitude  as  the  theoretical  limiting  value. 
W68-00356 


ATTENUATION    OF    SELECTED    NITROGE , 
FORMS    BY    SORPTION    FROM    SOLUTIO 
ONTO  NATURAL  SOILS, 

Michigan  State  University. 

Marvin  E.  Stephenson. 

Annual  Progress  Report  on  Project  to  the  Office  <J 

Water  Resources  Research,  Dept.  of  the  Interiol 

1968. 

Descriptors:     'Sorption,    'Nitrate,     'Montmori 
lonite.  Nitrogen  cycle.  Clay  minerals. 
Identifiers:  Anion  sorption. 

Recent  increased  interest  in  problems  of  groui 
water   contamination   by   soluble    nitrogen   co 
pounds  necessitates  that  a  firmer  understanding 
the  interaction  between  these  compounds  and 
soil     matrix     must    be    developed.     This    wi 
represents  the  initiating  phase  of  an  extensive  sti 
of  the  nitrogen  cycle  in  bounded  soil-water  systc 
which    will    include    consideration    of    princip 
sources  of  nitrogen  compounds,  their  retentio 
change  of  state  and  transport  within  the  systeij 
and  subsequent   release  from   the  circumscr1- 
volume      element.      Sorption      isotherms     \ 
developed  for  soil-solution  systems  of  montmo 
lonite  clay  and  nitrate.  Regions  of  both  positive  I 
negative  sorption  were  delineated  for  the  rangf 
principal  variables  commonly  experience  in 
natural  environment. 
W68-00490 


THE  INFILTRATION  OF  IRRIGATION  WAT! 
INTO  THE  SOIL, 

Dept.  of  Agricultural  and  Biological  Engineerir 

Miss.  State  Univ.,  State  College.  Miss. 

J.  B.  Allen,  W.  R.  Fox, C.  Chang,  and  V.  F. 

Alcantara. 

Completion    Report    to    the    Office    of    Wa- 

Resources  Research,  Department  of  the  Interi; 

June,  1968,41  p. 

Descriptors:  'Infiltration,  'Irrigation,  'Soil. 

This  study  was  concerned  with  the  operation  off 
row  irrigation  systems  in  such  a  manner  as  to  obu 
optimum  efficiency  in  water  use.  That  is.  it  » 
aimed  at  determining  the  schedule  of  application 
water  that  would  achieve  the  desired  results  w 
minimal  consumptive  use  of  water.  The  study  cc 
sisted  of  a  review  of  literature  and  the  establi 
ment  of  mathematical  models.  A  hypothetical  i 
merical  example  was  set  up  to  illustrate  the  eff 
of  rate,  duration,  and  interruption  of  inflow  on 
rigation  efficiency.  The  results  of  the  study  , 
recommendations  as  to  the  operation  of  furrow 
rigation  systems. 
W68-00507 


NON  STATIONARY  PLANE-RADIAL  MOTH 
OF  FLUIDS  IN  COARSE-GRAINED  MATERI/ 

Russian   Translation    Board,    Amer.   Geophysi 

Union,  Wash,  DC. 

L.M.Gadzhiyev. 

Soviet  Hydrol  Selec  Pap  No  6.  pp  656-660,  196( 

p,  5  ref. 

Descriptors:  'Hydraulics,  Fluid  median 
Aquifer  characteristics.  'Darcys  law.  Turbuler. 
Hydrostatic  pressure,  'Mathematical  stud. 
Synthetic  hydrology,  Reynolds  number.  Pop 
media.  Elastic  deformation. 
Identifiers:  USSR.  Radial  flow  analysis  (Grou 
water),  Coarse-grained  material. 

The  problem  of  non-steady  state  flow  of  a  f  J 
toward  a  borehole  through  coarse-grained  matel 
after  the  cessation  of  withdrawal  is  treated  mar 
matically.  In  coarse-grained  material  rapid  flo* 
turbulent  and  does  not  follow  Darcys  law.' 
plane-radial  flow  toward  a  point  sink,  velocity 
creases  toward  the  sink  because   of  decreM 
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is-sectional  area  of  flow;  therefore  at  some 
ance  from  the  well  the  velocity  passes  the  criti- 
point  for  Darcy's  law  and  flow  becomes  non- 
ar  or  turbulent.  Because  of  non-uniform  size  of 
:  space  the  transition  is  gradual  overall 
ough  it  is  abrupt  in  each  individual  channel.  A 
dratic  formula  proposed  by  Velikanov  is  ex- 
iled and  analyzed  to  solve  for  velocity  at  any 
ince  from  the  sink.  It  is  believed  that  the  formu- 
valid  for  all  Reynolds  numbers. 
1-00523 

.  Lakes 


OROPHYLL  DERIVATIVES  AND 

iOTENOIDS  IN  THE  SEDIMENTS  OF  TWO 
L1SH  LAKES, 
uzen  Co,  Ltd,  Tokyo,  Japan. 
Belcher,  and  G.  E.  Fogg. 
Res  in  the  Fields  of  Hydrosphere,  Atmosphere, 
Nuclear  Geochemistry,  pp  39-48,  1966. 

riptors:  *Eutrophication,  England,  Fresh 
r  lakes,  'History,  Chlorophyll,  Cores, 
)trophy.  Clear  cutting,  'Bottom  sediments. 

use  plant  pigments  and  their  derivatives  are  a 
of  the  sediments  deposited  in  a  lake  floor  and 
i  are  preserved  there,  an  analysis  of  the  sedi- 
s  for  chlorophyll  and  carotenoids  aids  in 
mining  the  history  of  the  lake.  The  authors  be- 
that  this  is  true  particularly  in  determinations 
e  past  or  present  fertility  of  the  lake.  The  pig- 
s  are  extracted  with  acetone  from  cores  taken 
bottom  sediments  in  Lake  Windermere  and 
rdale  Water  and  a  comparison  was  made 
sen  these  analyses,  as  well  as  with  an  analysis 
previous  core  from  Esthwaite  Water.  Although 
isiderable  divergence  was  discovered,  it  was 
I  that  the  'chlorophyll'/epiphase  ratios  in  the 
:e  muds  were  inversely  related  to  the  present- 
;rtility  of  the  lakes.  The  authors  conclude  that 
rdale  Water  is  becoming  progressively  more 
trophic,  that  Windermere  Water  was 
:rophic  at  an  earlier  time  but  is  now  returning 
eutrophic  state  as  a  result  of  forest  clearances 
:  3000  BC,  and  that  Esthwaite  Water  is  clearly 
phic. 
00463 


[>LVED  OXYGEN  IN  LAKE  ERIE,  PAST 
PRESENT, 

Michigan,  Ann  Arbor. 
?arr. 
LakesResDiv,Publ9,pp  1-14,  1962. 

iptors:  *Eutrophication,  *Lake  Erie,  Great 
I  Lakes,  Limnology,  'Dissolved  oxygen, 
iodine,  Hypolimnion,  History,  Oxygen 
ement,  Seasonal,  Statistics. 

issolved  oxygen  content  of  the  waters  of  Lake 
aries  areally  and  bathymetrically.  Analytical 
issembled  for  the  years  1927  through  1961 
that  oxygen  depletion  in  the  central  basin  of 
le  has  become  more  extensive  over  the  last  3 
es.  There  may  have  been  critically  low  con- 
itions  of  dissolved  oxygen  prior  to  the  period 
ed;  however,  they  may  not  have  been  de- 
because  of  deficiencies  in  sampling 
lures  and  techniques.  Signs  of  eutrophication 
waters  of  Lake  Erie  began  to  appear  as  early 
ft  At  the  present  time  there  are  hundreds  of 
:  miles  of  bottom  waters  in  which  there  is  no 
able  dissolved  oxygen  during  a  part  of  the 
fhe  vertical  distribution  of  dissolved  oxygen 
cted  strongly  by  the  temperature  gradient, 
here  the  thermocline  is  absent,  the  oxygen 
lion  of  bottom  waters  is  usually  60%  or  more. 
KJ465 


OPHICATION  OF  RESERVOIRS  BY  AT- 
HERIC  PHOSPHORUS, 

lupa. 

p  Inst  Chem  Technol  Fuel  and  Water  Vol  4 

'-308,1960.  14  p,  1  tab.ref. 


Descriptors:  'Eutrophication,  Lakes,  'Reservoirs, 
Subsurface  waters,  Surface  runoff.  Sewage, 
•Precipitation  (Atmospheric),  Dusts,  Chemical 
analysis,  'Phosphates,  Inorganic  compounds,  Ther- 
mal stratification,  'Epilimnion,  Bottom  sediments, 
Hypolimnion,  Chlorophyta,  Water-pollution  ef- 
fects, Nutrients,  Bibliographies. 
Identifiers:  Czechoslovakia,  Biological  require- 
ments, Trophogenous  zone. 

The  mechanisms  that  supply  phosphorus  to  water 
bodies  are  these:  underground  water,  surface  ru- 
noff, sewage  and  other  wastes,  and  atmospheric 
precipitation  or  dust.  Analyses  of  the  precipitation 
onto  the  reservoir  at  Sedlice,  Czechoslovakia,  show 
that  during  a  7-mo  period  the  reservoir  (area=35.8 
ha)  received  3/4  kg  of  phosphorus  pentoxide.  Dur- 
ing intervals  of  normal  thermal  stratification  in  the 
reservoir  waters,  the  demands  of  the  organisms  in 
the  trophogenous  zone  cannot  be  supplied  by 
waters  contributed  to  the  epilimnion  nor  from  the 
dissolved  inorganic  phosphates  in  the  bottom 
layers.  One  of  the  consequences  is  that  there  is  a 
marked  reduction  in  inorganic  phosphate  dissolved 
in  the  surface-water  layers.  However,  precipitation 
from  the  atmosphere  can,  during  this  interval  of 
deficiency,  supply  needed  phosphates  to  those  sur- 
face waters.  Calculations  indicate  that  phosphates 
so  supplied  can  stimulate  effectively  the  primary 
production  of  chlorophytes  in  these  waters.  In 
some  regions  the  supply  of  atmospheric  phosphates 
might  be  a  secondary  hazard  in  eutrophication,  a 
hazard  that  deserves  further  study.  Ions  other  than 
the  phosphate  ion  can  also  be  supplied  in  similar 
ways  to  lakes  and  reservoirs. 
W68-00466 


PLANKTON  STUDIES  OF  LAKE  MICHIGAN.  2. 

THIRTY-THREE     YEARS    OF    CONTINUOUS 

PLANKTON     AND     COLIFORM      BACTERIA 

DATA  COLLECTED  FROM  LAKE  MICHIGAN 

AT  CHICAGO,  ILLINOIS, 

Dept.  of  Botany,  Eastern  111.  Univ.,  Charleston,  III. 

K.  E.  Damann. 

Trans  Amer  Micr  Soc,  Vol  79,  pp  397-404,  1960  8 

P 

Descriptors:  'Eutrophication,  Plankton,  'Lake 
Michigan,  Great  Lakes,  Lakes,  Aquatic  bacteria, 
'On-site  data  collections,  Systems  analysis,  'Bior- 
hythms,  Coliforms,  'Aquatic  populations. 
Identifiers:  Chicago,  Illinois,  Biological  relation- 
ships. 

In  his  studies  of  the  bacteria  and  plankton  popula- 
tions in  the  waters  of  Lake  Michigan  at  Chicago,  III, 
the  author  found  that  there  is  an  apparent 
periodicity  in  the  total  plankton  in  which  2  years  of 
low'  plankton  productivity  were  followed  by  2 
years  of  'high'  productivity.  This  cyclic  pattern 
lasted  from  1 926-27  through  1 940-4 1 ,  or  through  7 
complete  2-yr  cycles,  before  a  change  occurred. 
Studies  showed  that  bacteria  counts  follow  closely 
the  total-plankton  curve  but  with  a  time  lag.  The 
plankters  might  be  a  growth  medium  for  the  in- 
digenous bacteria  rather  than  for  coliform  bacteria 
introduced  into  the  water.  The  analysis  over  a  33  yr 
period  ( 1 926  through  1 958 )  showed  that  the  stand- 
ing plankton  population  increased  significantly  by 
an  average  of  1 3  plus  or  minus  4.6  organisms/ml/yr; 
the  average  annual  plankton  population  was  1,086 
organisms/ml  (max  in  1945  and  minimum  in  1931). 
The  average  coliform  count  was  47  (max  in  1942 
minimum  in  1950  and  1952).  The  author  con- 
cludes that  pollution,  as  indicated  by  coliform  bac- 
teria, lacks  a  direct  linear  relationship  with  the  in- 
creasing trend  of  plankton  productivity  in  Lake 
Michigan. 
W68-00467 


REPORT  ON  THE  SANITARY  CONDITION  OF 
GENEVA  FROM  1957-60  (FRENCH). 

Commission  internationale  pour  la  protection  des 
eaux  du  lac  Leman  et  du  Rhone  contre  la  pollution. 

Commission  internationale  pour  la  protection  des 
eaux  du  lac  Leman  et  du  Rhone  contre  la  pollution, 
Lausanne,  Switzerland,  292  pp,  1964. 


Lakes  — Group  2H 

Descriptors:  'Eutrophication,  Lakes,  Oligotophy, 
Trophic  level,  Turbidity,  'Municipal  wastes, 
♦Water  pollution  effects.  Oxygenation,  Decompos- 
ing organic  matter,  Plankton,  Hypolimnion,  Stag- 
nant water,  Epilimnion,  Ammonium  slats,  Pollu- 
tants, 'Human  population,  Nitrogen  compounds, 
Phosphorus. 

Identifiers:  'Lake  Geneva,  Switzerland,  Secchi 
disc. 

Tests  made  of  the  waters  of  Lake  Geneva  between 
1957  and  1960  indicate  that  the  lake  is  changing 
rapidly  from  one  originally  oligotophic  to  one  that 
is  tending  to  become  eutrophic,  this  due  largely  to 
the  increase  of  population  around  the  shores  of  the 
lake.  Measurements  in  the  last  50  yr  show  that 
water  transparency  has  been  diminished  by  1.5-2  m 
and  is  now  no  more  than  7.8  m.  Vast  quantities  of 
influent  nutrients  have  increased  the  plankton 
growth  so  much  that  the  oxygen  cycle  has  been 
deeply  disturbed;  this  has  caused  a  large  biological 
production  of  oxygen  in  the  epilimnion  but  not  in 
the  hypolimnion  where  there  is  not  sufficient  ox- 
ygen to  decompose  organic  materials  adequately. 
Bottom-water  oxygen  concentrations  in  winter  are 
as  little  as  3.65  mg/1,  (a  saturation  index  of  31%); 
its  average  annual  saturation  index  is  50%  as  com- 
pared to  85%  for  the  total  lake.  The  deep  waters 
may  become  stagnant.  Ammonium  salts  have  in- 
creased from  an  average  of  105  tons  in  1957  to  350 
tons  in  1960.  Nitrites  have  recently  spread  over  the 
entire  lake.  Increases  have  been  noted  in  nitrogen 
and  phosphorus.  The  Rhone  River  releases  only  a 
small  fraction  of  the  nutrients  that  enter  the  lake. 
Bacterial  contamination  correlates  with  urban 
areas,  but  no  part  of  the  lake  is  certainly  free  from 
contamination. 
W68-00469 


EVIDENCE  FOR  THE  EUTROPHICATION  OF 
LAKE  ERlf  FROM  PHYTOPLANKTON 
RECORDS, 

Dept.  of  Biology,  Western  Reserve  Univ.,  Cleve- 
land, Ohio. 
C.  C.  Davis. 

Limnol  and  Oceanogr,  Vol  9,  pp  275-283,  1964.  9 
p,  6  fig,  1  tab,  29  ref. 

Descriptors:  'Eutrophication,  Lakes,  'Phytoplank- 
ton,  History,  Seasonal,  Asterionella,  Molosira, 
Cyclotella,  Fragilaria,  Plankton,  Tabellaria, 
Synedra,  'Lake  Erie,  Lake  Michigan,  Great  Lakes, 
Bibliographies,  Aquatic  algae,  Aquatic  popula- 
tions, Limnology. 

Identifiers:  'Seasonal  changes,  Plant  populations, 
Numerical  analysis. 

Long-term  records  indicate  that  there  has  been  in- 
creasingly rapid  eutrophication  of  the  water  in 
Lake  Erie.  Complete  records  of  cell  counts  of 
phytoplankton  in  water  samples  taken  from  the 
Division  Ave  Filtration  Plant  of  the  Cleveland  Div 
of  Water  and  Heat  were  recorded  for  25  full  years 
since  1919  and  for  7  additional  partial  years  in  that 
same  interval.  The  increase  in  the  average  quantity 
of  phytoplankton  has  been  consistent,  and  ranges 
from  counts  of  less  than  500  cells/ml  in  the  early 
years  of  record  to  more  recent  counts  of  1500  or 
more  cells/ml.  Spring  and  fall  phytoplankton  peaks 
were  not  high  and  did  not  extend  over  many  days  in 
1927,  but  the  peaks  in  1962  rose  to  much  greater 
heights  in  terms  of  cells/ml  and  each  one  extended 
over  several  months.  Graphs  show  the  winter 
minima  to  be  short-lived  in  the  later  years  of  record 
and  that  failed  to  develop  in  some  of  them. 
Phytoplankton  genera  represented  in  Lake  Erie 
waters  have  also  altered  in  this  interval:  The  spring 
pulses  have  changed  from  a  predominance 
Asterionella  to  one  of  Melosira  with  some  Cyclotel- 
la, Fragilaria,  and  Tabellaria;  the  fall  pulses  have 
shifted  from  Synedra  to  Melosira,  and  finally,  to 
Fragilaria. 
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Field  02-WATER  CYCLE 
Group  21— Water  in  Plants 

21.  Water  in  Plants 


KINETICS  OF  OXYGEN  UPTAKE  BY  DEAD 
ALGAE,  „        „  .      _ 

Howard  Univ.,  Wash.  DC;  Michigan  State  Univ.,  E. 

Lansing. 

M.  M.  Varma,  and  F.  DiGiano. 

Water  Poll  Control  Fed  Jour,  Vol  40,  No  4,  pp  6 1 3- 

626,  Apr  1968.  14  p,  1 1  fig,  6  tab,  16  ref. 

Descriptors:  Age,  Algae,  Bacteria,  Oxidation,  Ox- 
ygen, Plants  (Organisms),  Temperature,  Degrada- 
tion. 

Identifiers:  Cells,  Concentration,  Composition,  Up- 
take, Kinetics. 

The  rate  of  uptake  of  oxygen  by  dead  algal  cells  is 
independent  of  the  algal  cell  concentration.  The 
rate  of  uptake  by  young  cells  is  greater  than  that  by 
old  cells.  Rates  increase  with  temperature  up  to 
about  35  degrees  C,  then  decrease  sharply.  In- 
creased bacterial  population  will  increase  the 
biodegradation  of  the  dead  algae.  Uptake  rates  ob- 
served ranged  from  0.008  mul  0  sub  2/min/mg 
algae  for  old  cells  at  20  degrees  C  to  0.294  mul  0 
sub  2/min/mg  algae  for  young  cells  at  35  degrees  C. 
Material  balances  showed  that  the  total  actual  ox- 
ygen uptake  was  less  than  the  total  oxygen  required 
for  complete  degradation  of  the  substrate  because 
oxidation  was  incomplete. 
W68-00473 


THE  INFLUENCE  OF  THE  MINERAL  COM- 
POSITION OF  THE  MEDIUM  ON  THE 
GROWTH  OF  PLANKTONIC  ALGAE.  PART  2. 
THE  INFLUENCE  OF  THE  CONCENTRATION 
OF  INORGANIC  NITROGEN  AND  PHOSPHATE 
PHOSPHORUS, 

Queen  Mary  College,  Univ  of  London,  England. 
S.T.Chu. 

JEcol,  Vol  31,  No  2,  pp  109-148,  Dec  1943.  40  p, 
15  fig,  1  tab,  51  ref. 

Descriptors:  *Eutrophication,  Nitrogen,  Ammoni- 
um salt,  Nitrates,  Phosphorus,  Inorganic  com- 
pounds, 'Chemical  properties,  'Limiting  factors, 
Plant  growth  regulators,  Plankters,  Aqueous  solu- 
tions, Laboratory  tests,  Cultures,  Diatoms,  Algae, 
Desmids,  Chlorophytes,  Photosynthesis,  Silica, 
Bibliographies. 

The  growth  of  planktons  is  independent  of  the 
nitrogen-phosphorus  ratio  in  the  solution  when 
these  elements  are  in  optimum  concentration.  The 
organisms  studied  were  Pediastrum,  Staurastrum, 
Botlyococcus,  Nitzschia,  Fragilaria,  Tabellaria,  and 
Asterionella,  and  were  grown  in  synthetic  media 
that  simulated  natural  waters.  The  growth  of  plank- 
ters is  not  likely  to  be  inhibited  by  too  high  concen- 
trations of  nitrogen  or  phosphorus  because  the 
upper  limits  for  optimum  growth  are  always  higher 
than  the  highest  concentrations  found  in  ordinary 
waters.  Concentrations  of  these  elements  in  natural 
waters  frequently  may  be  below  the  lower  limit  for 
optimum  growth  so  that  there  might  be  a  seasonal 
limitation  due  to  nutrient  deficiency.  Optima 
nitrogen  concentrations  differ  for  different  organ- 
isms, from  0.3  mg/1  (Fragilaria)  to  5.3  mg/l  (Stau- 
rastrum )  when  an  ammonium  salt  is  the  source;  and 
there  is  a  much  more  limited  range  (0.3-0.9  mg/1 ) 
when  nitrate  is  the  source.  The  upper  limit  for  op- 
timum nitrogen  concentration  ranges  from  5.3  to 
1 7  mg/ 1  depending  upon  the  kind  of  organism .  The 
lower  limit  of  the  optimum  phosphorus  concentra- 
tion ranges  from  0.018  to  0.09  mg/1 ;  the  range  of 
the  upper  limit  is  from  8.9  to  17.8  mg/1  when 
nitrate  is  the  nitrogen  source;  it  is  about  1 .78  mg/1 
when  ammonium  salts  are  the  source. 
W68-00485 


HYDROLOGIC  PROPERTIES  OF  SEVERAL 
UPLAND  FOREST  HUMUS  TYPES  IN  THE 
LAKE  STATES  REGION, 

Michigan  State  University,  East  Lansing,  Mich. 
Wade  L.  Nutter. 


Ph.D.  Dissertation,  Department  of  Forestry, 
Michigan  State  University,  East  Lansing,  Michigan. 
147  p,  27  fig,  7  tab,  42  ref. 

Descriptors:  Humus,  'Forest  soils,  'Evaporation, 
Unsaturated  flow,  'Soil  water,  Mulching,  'Infiltra- 
tion, Temperature,  Humidity,  Radiation,  Diffusivi- 
ty,  Percolation.  Soil  water  movement.  Soil  physics, 
♦Hydrologic  properties,  Water  loss. 
Identifiers:  Lake  States,  Humus-soil  complex. 
Forest  hydrology. 

Ten  sites  were  sampled  that  included  a  variety  of 
soil  and  forest  conditions  and  humus  varients  of 
mull,  duff-mull,  and  mor.  Rates  of  evaporation  for 
undisturbed  cores  of  the  humus-soil  complex,  1 6.5- 
cm  diameter  and  25.4-cm  deep,  were  determined 
in  controlled  enviroment  chambers  by  weight  loss 
and  water  redictribution  by  gamma  radiation.  The 
humus  types  were  separated  by  their  hydrologic 
properties  into  four  groups,  each  independent  of 
inter-site  mineral  soil  variation.  Evaporation  during 
a  50-day  period  was  at  a  continuous  falling  rate 
lower  than  the  water  transmitting  properties  of  the 
humus-soil  complex  and  the  mors  lost  a  greater 
fraction  of  the  initial  water  content  than  either  the 
mulls  of  duff-mulls.  Water  flowed  against  the  water 
content  gradient  during  evaporation  in  response  to 
an  assumed  matric  suction  gradient.  The  F  horizon 
ceased  to  lose  water  between  16  and  30  days  but 
the  H  horizon  continued  to  lose  water  at  a  decreas- 
ing rate  for  the  entire  period  of  evaporation.  Dur- 
ing simulated  rainfall  the  F  and  H  horizons  resisted 
wetting  and  water  advanced  as  a  wetting  front  in 
the  mineral  soil  maintaining  the  nonuniform  shape 
of  the  initial  water  content  profile. 
W68-00497 

A  QUANTITATIVE  STUDY  OF  INVER- 
TEBRATES FOUND  IN  CERTAIN  WETLAND 
PLANT  COMMUNITIES  IN  MISSISSIPPI, 

Dept.  of  Wildlife  Management,  Miss.  State  Univ., 
State  College,  Miss. 

Dale  H.  Arner,  D.  E.  Wesley,  and  W  G.  Anding. 
Completion    Report    to    the    Office    of    Water 
Resources  Research,  Department  of  the  Interior, 
June,  1968,  25  p. 

Descriptors:  'Invertebrates,  'Plant  community, 
Reservoir,  Cypress  slough  beaver  pond.  Drift 
material,  'Standing  crop. 

Standing  crops  of  invertebrates  were  determined  in 
certain    wetland    plant   communities   during   the 
winter  and  spring  of  the  year  in  Mississippi.  A 
bimonthly  sampling  of  thirteen  wetland  plant  com- 
munities was  made  in  three  different  aquatic  areas. 
In  one  of  these   areas,  drift  material  consisting 
primarily  of  leaf  and  twig  debris  was  also  sampled. 
The  three  areas  sampled  were  a  man-made  reser- 
voir, a  cypress  slough,  and  an  old  beaver  pond. 
Water  and  soil  chemistry  work  revealed  only  small 
differences  with  the  exception  of  organic  matter 
and  phosphates  which  were  higher  in  the  beaver 
pond  than  in  the  other  two  areas.  Drift  material, 
Myriophyllum       brasiliense       and       Polygonum 
hydropiperoides    provided    the    earliest    aquatic 
habitat  and  the  only  winter  habitat  available  for  in- 
vertebrates. Drift  material  had  a  greater  number 
and  weight  of  invertebrates  for  the  entire  sampling 
period  than  any  wetland  plant  community  studied. 
Ceratophyllum  and  Spirodela  were  the  last  plants 
to  appear.  From   the  results  of  this  study,  drift 
material,  Cabomba,  and  Myriophyllum  would  be  of 
the  most  value  to  breeding  wood  ducks  in  providing 
the  most  animal  food  during  the  late  winter  period 
while  drift  material,  Ceratophyllum.  Potamogeton 
foliosus,  and  Spirodela  would  be  the  most  produc- 
tive of  invertebrates  for  the  newly-hatched  duck- 
lings during  the  late  spring  and  summer  period. 
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2J.  Erosion  and 
Sedimentation 


CERTAIN  STATISTICAL  PATTERNS  IN  TB 
MOVEMENT  OF  STREAMBED  SEDIMENTS, 

Russian  Translation  Board,  American  Geophysic 

Union,  Washington,  DC. 

B.  S.Shteynman. 

Soviet  Hydrol  Selec  Pap  No  6.  pp  650-652,  19661 

p,  2  fig,  5  ref. 

Descriptors:  'Sediment  transport,  Flow,  Runnin 
waters,  'Sediment  discharge,  Sediment  load,  Sa 
waves,  'Bed  load,  'Statistical  methods,  Frequen. 
analysis.  Least  squares  method,  'Sampling,  Static I 
cal  models,  Turbulent  flow,  Streambeds.  J 

Identifiers:  'Dunes  (Bed  load),  USSR,  Kura  Riv 
Theory  of  random ,  Functions,  Statistical  patterns 

Dune  movement  of  sand  in  stream  beds  was  studh 
statistically.  The  magnitude  of  discharge  pulsates, 
time  as  dunes  pass  the  point  of  observation,  a 
discharge  rates  may  be  treated  as  random  valu^ 
Patterns  can  be  obtained  only  statistically.  A  turlj 
lent  stream  is  an  auto-oscillating  mechanic 
system.  Assuming  the  frequency  to  be  proportiol 
to  average  stream  velocity  and  if  strength  of  h. 
pulse  decreases  as  frequency  increases,  on  the  b?| 
of  the  integral  limiting  theory  of  probabilities,  ^ 
pulsation  of  bottom  sediment  discharge  confor 
to  the  Gaussian  law  of  distribution.  Data  from  ' 
Kura  Delta  substantiate  this  conclusion.  In  meas 
ing  average  discharge  with  100  independ' 
nonequivalent  accurate  samples,  the  arithmf 
mean  of  separate  measurements  was  a=0.30  kg 
sec,  mean  square  deviation  =  0.15,  reliabiht 
0.95  and  student's  ratio  t  =  I  989  and  the  accur 
of  the  measurement  h  =  0.02.  The  confidence 
terval  is  0.32  less  than  x  less  than  0.28,  and  the 
fore  0.29  kg  per  sec  is  a  fully  acceptable  sedirn 
transport  value.  The  average  load  computed  fr 
20  samples  equals  the  average  of  100  samples, 
best  to  sample  so  as  to  collect  from  several  du 
passing  the  sampling  point  rather  than  to  take 
samples  from  one  dune. 
W68-00522 

EROSION  OF  COHESIVE  SEDIMENTS, 

American  Society  of  Civil  Engineers,  Hydrat 
Division. 

ASCE  Proc,  J  of  Hydraul  Div.  Vol  94.  No  H< 
Pap  6044.  pp  1017-1049,  July  1968.  33  p.  21 
64  ref,  I  append.  Task  Committee  on  Erosioi 
Cohesive  Materials,  Committee  on  Sedimentatii 

Descriptors:  Sedimentation,  'Hydraulics,  'S 
ments.  Agricultural  engineering.  Channels,  *Cc 
sive  soils,  Erosion,  Laboratory  tests,  De 
criteria,  Soils,  Water  quality,  Rainfall-runoff  n 
tionships,  Estuaries. 

Identifiers:  'Agricultural  land.  Scour  resisur 
Shallow-flow  hydraulics. 

Described  is  the  relationship  of  cohesive  sedim 
to  problems  associated  with  agricultural  land 
channel  improvements,  design  criteria,  and  lab 
tory  and  field  research.  As  the  final  report  of 
Task  Committee  on  Erosion  of  Cohesive  Mater 
Sedimentation,  Hydraulics  Division,  ASCE, 
rent  literature  is  reviewed  and  recommendat 
are  made  for  practical  applications  to  design 
for  further  research.  A  compilation  of  design  e 
tions  and  charts  and  some  data  not  generally  av 
ble  are  included.  An  extensive  bibliography1 
ref)  is  presented. 
W68-00535 

FLUVIAL  SEDIMENT  IN  UTAH.  1905-6 
DATA  COMPILATION, 

US  Geological  Survey. 

J.C.  Mundorff. 

Utah  Div  of  Water  Rights  Inform  Bull  No  20. 

p,  1968.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Utah,  'Sediments.  Suspended 
Particle  size.  Methodology. 


sntifiers:  'Basic -data  compilation,  'Fluvial  sedi- 
:nts,  Particle  fall  velocity. 

blished  and  unpublished  basic  data  available  on 
vial  sediment  in  Utah  are  compiled  for  the  1 905- 
period.  Improvements  and  refinements  in 
thods  of  collecting  and  analyzing  sediment  sam- 
s  are  mentioned.  Frequency  of  observation  in 
limentation  studies  is  reported  since  it  may  be 
:ful  to  determine  long-term  trends,  seasonal  rela- 
ns  between  sediment  concentrations  and  stream- 
w,  and  predictable  discharge  characteristics  of 
:ams.  Standard  analyses  of  suspended-sediment 
»ples  provide  2  different  types  of  data: 
pended-sediment  concentration  and  particle- 
:  distribution.  Sedimentation  methods,  based  on 
tide  fall  velocity,  include:  visual-accumulation- 
e  method,  pipet  method,  and  bottom- 
hdrawal  tube  method.  Report  contains  400  p  of 
ulated  data. 
i8-00543 


IL  MECHANICS  AND  FOUNDATIONS, 
APTER  3-SEEPAGE  OR  FLOW  OF  WATER 
ROUTH  SOILS, 

ahoma  State  University,  Stillwater, 
les  V.  Parcher,  and  Raymond  E.  Means. 
irles  E  Merrill  Publishing  Co,  Columbus,  Ohio, 
101-180,  1968.  80  p.  68  fig,  1  tab,  16ref. 

;criptors:  'Hydrology,  'Soil  mechanics.  Dam 
struction.  Soil  properties,  Excavation,  'Foun- 
ons.  Hydraulics,  Darcys  law,  'Flow  nets, 
epage,  Soil  strength,  Flow  rates,  Potentiometric 
A,  Aquifers,  Water  table,  Wells,  Stratification, 
•logic  formations,  Engineering  geology. 
Hitlers:  Engineering  aspects  of  hydrology,  Text- 
k. 

pter  3  of  'Soil  Mechanics  and  Foundations,'  a 
c  text  on  soil  properties  for  foundation  en- 
:ers,  concerns  the  effects  of  moving  ground- 
:r  on  soil  strength,  foundation  construction 
hods,  and  design  criteria.  The  general  topics 
;red  are  basic  conditions  of  flow,  flow  line  cal- 
tions,  flow  net  construction  and  analysis,  calcu- 
»n  of  seepage  forces  on  soil,  design  of  filters, 
I  of  water  into  wells,  time-drawdown  curves, 
ysis  of  well  arrays,  twodimensional  flow  analy- 
well  interference,  design  of  well  arrays  to  con- 
water  table  position,  flow  in  anisotropic  materi- 
and  determination  of  permeability  of  stratified 
grits. 
i-00572 

.  Chemical  Processes 


IAMICS  OF  CHEMICAL  AND  PHYSICAL 
IRACTERISTICS  OF  WATER,  BOTTOM 
»S,  AND  AQUATIC  LIFE  IN  A  LARGE  IM- 
INDMENTON  A  RIVER, 

urn  University  Agricultural  Experiment  Sta- 

.  Lawrence. 

logy-Entomology  Department  Series  Fisheries 
6,  Agricultural  Experiment  Station,  Auburn 
ersity,  March  1968;  OWRR  FINAL  PROJECT 
15-ALA.  2I6P, 20 FIG,8' TAB. 

:riptors:  Multiple-purpose  reservoirs,  Turbidi- 
meter temperature,  Water  analysis,  Hydrosols 
Is),  Stratified  flow,  Aquatic  plants.  Freshwater 
Dissolved  oxygen,  Light  penetration, 
tifiers:  Eufaula  Lake,  Total  carbon,  Total 
gen,  Chattahoochee  Lake. 

nical  and  physical  characteristics  of  waters  at 
•us  depths  and  locations  in  a  multi-purpose, 
00  acre  reservoir  (Lake  Eufaula)  on  the  Chat- 
ochee  River,  its  headwaters  and  tailwaters, 
determined  at  regular  intervals  over  a  3-year 
>d.  Determinations  included  pH,  temperature, 
oily,  light  penetration,  conductance,  dissolved 
en,  alkalinity,  calcium,  magnesium,  sodium, 
ssium,  copper,  zinc,  orthophosphate,  ammonia 
gen,  carbon,  iron,  manganese.  Dried,  cored 
>nj-soil  samples  and  hydrosol  samples  were  ex- 
ed  with  ammonium  acetate  and  quantities  of 


following  exchanged  elements  were  determined: 
calcium,  magnesium,  sodium,  potassium,  copper, 
zinc,  iron,  manganese,  cadmium,  chromium, 
nickel,  cobalt,  molybdonum,  lead,  and  phosphorus. 
Samples  of  several  species  of  rooted  aquatic  plants 
and  several  species  of  fish  were  collected, 
preserved  by  freeze-drying,  ashed,  ash  dissolved  in 
acid,  and  quantities  of  same  elements  listed  above 
were  determined.  Total  nitrogen  and  total  carbon 
content  of  all  dried  soil,  fish,  and  plant  samples 
were  also  determined.  During  the  3-year  study 
period  many  chemical  and  physical  characteristics 
of  reservoir  waters  were  in  a  constant  state  of 
change.  Generally,  the  total  carbon  content  of 
water  decreased  during  this  period  while  the  am- 
monia nitrogen  and  orthophosphates  contents 
remained  fairly  constant.  Chemical  composition  of 
soils  and  aquatic  life  also  remained  fairly  constant. 
Zinc,  copper,  lead,  cadmium,  and  chromium  con- 
tents in  aquatic  life  in  reservoir  were  greater  than  in 
tributary  ponds. 
W68-00579 

2L.  Estuaries 


ESTUARINE  LANDS  OF  NORTH  CAROLINA: 
LEGAL  ASPECTS  OF  OWNERSHIP,  USE  AND 
CONTROL, 

Institute    of   Government,    University    of    North 

Carolina,  Chapel  Hill. 

David  A.  Rice. 

Institute    of   Government,    University    of    North 

Carolina,  pp  1-52,  April,  1968.  52  p,  184  ref. 

Descriptors:  'North  Carolina,  'Estuaries,  'Owner- 
ship of  beds,  'Tidal  waters,  Navigable  waters,  Non- 
navigable  waters,  Tidal  marshes,  State  jurisdiction, 
Public  rights,  Leases,  Accretion  (Legal  aspects), 
Bank  erosion,  Estuarine  fisheries,  Prescriptive 
rights,  Oysters,  Clams. 

The  author  traces  the  historical  development  of 
legal  doctrines  concerning  estuarine  ownership, 
use,  and  control  from  the  developments  of  the  En- 
glish Common  Law  and  the  American  colonial 
period  through  three  evolutionary  periods  of  North 
Carolina  state  law.  North  Carolina  development  of 
the  navigability  doctrine  as  applied  to  ownership  of 
estuarine  land  is  analyzed.  Legal  principles  regard- 
ing ownership  and  use  of  estuarine  resources  in- 
sofar as  they  are  classified  ferae  naturae  or  domitae 
maturae  are  treated.  North  Carolina  law  regarding 
ownership  of  lands  between  the  high  and  low  water 
marks  in  light  of  conflicting  decisional  precedent  is 
discussed.  Statutory  modification  of  common  law 
rules  concerning  accretion,  reliction,  avulsion,  and 
erosion  is  presented.  Application  of  principles  of 
adverse  possession  to  estuarine  lands,  construction 
of  deeds  to  estuarine  lands  and  legal  proceedings 
determining  the  validity  thereof,  and  state  power  to 
regulate  the  use  of  estuarine  land  and  resources  in 
general  are  treated. 
W68-00606 


ESTUARINE  LANDS  OF  NORTH  CAROLINA: 
LEGAL  ASPECTS  OF  OWNERSHIP,  USE  AND 
CONTROL, 

Institute    of   Government,    University    of    North 

Carolina,  Chapel  Hill. 

David  A.  Rice. 

Institute    of   Government,    University    of    North 

Carolina,  pp  1-14,  April,  1968.  1 4  p,  49  ref. 

Descriptors:  'North  Carolina,  'Estuaries,  Tidal 
waters,  Ownership  of  beds,  Public  rights,  State  ju- 
risdiction. 

Under  the  English  common  law  the  English  Crown 
claimed  ownership  of  territorial  waters  which  were 
affected  by  tides,  as  well  as  the  underlying  lands. 
These  lands  were  considered  jus  privatum  of  the 
king  and  subject  to  an  exclusive  grant  by  the  King 
of  rights  or  privileges  therein  to  a  private  in- 
dividual. However,  a  grant  of  high  land  adjacent  to 
tidal  waters  did  not  generally  convey  the  sub- 
merged lands.  On  the  other  hand  a  grant  of  high 
land  adjacent  to  non-tidal  waters  did  convey  the 
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lands  thereunder  absent  specific  indicia  to  the  con- 
trary. Later,  tidelands  became  regarded  as  jus 
publicum,  held  in  public  trust  and  not  subject  to 
alienation  by  the  king.  However,  Parliament,  as  the 
representative  of  the  public,  could  convey  jus 
publicum.  The  public  had  a  right  to  fishing  and 
navigation  in  tidal  waters  thereby  precluding  exclu- 
sive fishery  grants  by  the  Crown.  The  Carolina 
colony  adopted  English  common  law  insofar  as 
colonial  conditions  permitted,  thus  giving  the 
Proprietorship  no  greater  power  to  alienate  jus 
publicum  than  the  English  Crown.  Throughout  the 
colonial  period  the  ebb  and  flow  of  the  tide  theory 
was  still  applied  as  the  guide  in  distinguishing  jus 
publicum  from  other  types  of  land. 
W68-00607 


ESTUARINE  LANDS  OF  NORTH  CAROLINA: 
LEGAL  ASPECTS  OF  OWNERSHIP,  USE  AND 
CONTROL, 

Institute    of   Government,    University    of    North 

Carolina,  Chapel  Hill. 

David  A.  Rice. 

Institute    of   Government,    University    of    North 

Carolina,  pp  14-29,  April,  1968.  14  p,  46  ref. 

Descriptors:  'North  Carolina,  'Estuaries,  Tidal 
marshes,  'Navigable  waters,  State  jurisdiction, 
'Leases,  Clams,  Oysters,  Tidal  waters. 

A  1777  statute,  apparently  permitting  entry  upon 
land  underlying  navigable  waters,  was  held  not  to 
permit  such  entry  because  such  lands  were  necessa- 
ry for  public  purposes.  After  1831  only  entries 
upon  marshlands  less  than  50  acres  between  previ- 
ously surveyed  lands  or  over  2000  acres  and  unsur- 
veyed  were  valid.  An  1837  decision  held  the  flow  of 
the  tide  theory  of  navigability  applicable  despite  2 
earlier  decisions  holding  that  theory  inapplicable  in 
North  Carolina.  The  legislature  corrected  the  situa- 
tion in  1847  but  the  courts  have  since  held  that  all 
entries  upon  land  beneath  non-tidal  waters 
between  1837  and  1847  were  valid.  Oyster  and 
clam  leases  authorized  in  1859  appear  to  be  valid 
today.  In  1959  the  state  shifted  from  the  grant  and 
entry  system  to  direct  sale  or  leases.  All  lands  un- 
derlying navigable  waters,  defined  as  'navigable  in 
fact',  were  declared  state  property.  Such  lands  may 
not  be  granted  in  fee  but  easements  may  be  given. 
Swamp  lands,  however,  may  be  sold  in  fee  and  are 
defined  as  lands  too  wet  for  cultivation  except  by 
drainage.  A  1 965  statute  authorizing  termination  of 
outstanding  oyster  and  clam  leases  with  renewal  at 
higher  fees  was  held  unconstitutional. 
W68-00608 


ESTUARINE  LANDS  OF  NORTH  CAROLINA: 

LEGAL  ASPECTS  OF  OWNERSHIP,  USE  AND 

CONTROL  -  pp  29-52, 

Institute    of   Government,    University    of    North 

Carolina,  Chapel  Hill,  North  Carolina. 

David  A.  Rice. 

Institute    of   Government,    University    of    North 

Carolina,  Chapel  Hill,  North  Carolina,  pp  29-52 

April,  1968.  23  p,  89  ref. 

Descriptors:  Boundaries,  'North  Carolina,  Owner- 
ship of  beds,  Patents,  'Estuaries,  Estuarine  fishe- 
ries, Accretion  (Legal  aspects),  'Navigable  waters, 
Bank  erosion,  Prescriptive  rights,  State  jurisdiction, 
Tidal  waters,  'Non-navigable  waters,  Tidal 
marshes. 

The  navigability  test  of  accomodation  of  sea  vessels 
may  have  evolved  to  accomodation  of  any  form  of 
contemporary  water  transport.  Fish  and  migratory 
water  creatures  are  public  property.  Non-migratory 
species  may  be  privately  owned.  Therefore  shellfish 
lease  owners  own  the  shellfish.  Such  leases  permit 
cultivation  of  artificial  beds  only  and  give  no  rights 
in  natural  beds.  Apparently  the  legislature  may 
specifically  grant  lands  underlying  navigable 
waters.  Such  lands  cannot  be  acquired  through 
entry.  Legislative  amendment  of  common  law  rules 
of  avulsion,  accretion,  reliction  and  erosion  permits 
all  land  naturally  raised  above  highwater  marks  of 
navigable    waters    to   vest   in    adjoining    riparian 
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owners.  Natural  deletions  may  be  reclaimed  by 
them.  Nonrnaturally  raised  land  vests  in  the  state. 
Adverse  possession  title  is  available  to  the  state  and 
private  parties.  The  state  may  not  assert  title 
against  proper  adverse  possession.  Determination 
of  boundaries  by  natural  marks  absent  other 
description  is  particularly  important  in  construc- 
tion of  marshland  deed  terminology.  The  state  may 
regulate  estuarine  lands  to  the  extent  that  regula- 
tion neither  impairs  the  contractual  obligations  of 
the  state  to  individuals  nor  amounts  to  taking  land 
without  due  process  and  just  compensation. 
W68-00609 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

PRECIPITATION  OF  SULFATE  SALTS  FROM 
SALINE  SOLUTIONS, 

W  R  Grace  and  Company,  Clarksville,  Md. 
Jacob  Block,  and  O.  B.  Waters,  Jr. 
Office  of  Saline  Water  Res  and  Develop  Progr  Rep 
No  305.  59  p,  Jan  1968.  26  fig,  34  tab,  I7ref,  1  ap- 
pend. 

Descriptors:  *Chemical  precipitation,  Gypsum, 
Anhydrite,  'Saline  water,  Brines,  Cost-benefit 
ratio,  Chemical  reactions.  Solubility,  Solutes,  Sea 
water,  Temperature,  Salinity. 
Identifiers:  Mirabalite,  Thenardite,  'Sodium 
chloride  concentration,  Graphics,  Phase  equilibri- 
um studies,  Penta  salt. 

An  account  is  given  of  progress  in  one  part  of  saline 
water  conversion  and  of  the  economics  of  its  appli- 
cation. In  sulfate-salt  and  phase-equilibria  studies, 
the  CaSO  sub  4-Na  sub  2  SO  sub  4-H  sub  2  0 
system  was  studied  from  25-100  deg  C  at  salinities 
from  0.04.0  molal  NaCl.  The  solid  phases  found 
were  gypsum,  insoluble  anhydrite,  mirabalite, 
thenardite,  and  3  double  salts  (glauberite,  labile 
salt,  and  penta  salt).  The  problem  of  evaporating 
the  concentrated  brine  by-product  resulting  from 
desalination  of  sea  water  is  considered,  and  a  cost 
analysis  was  made  of  recovering  sodium  sulfate 
from  this  sea-water  brine.  Preliminary  results  in- 
dicate that  at  the  current  price  level  of  sodium 
sulfate  ($22.50/ton),  this  process  would  be 
uneconomical. 
W68-00347 

3B.  Water  Yield  Improvement 

WATER  RESOURCES  OF  THE  LAC  QUI 
PARLE  RIVER  WATERSHED, 

SOUTHWESTERN  MINNESOTA, 

US  Geological  Survey. 

R.  D.  Cotter,  and  L  E  Bidwell. 

US  Geol  Surv  Hydrol  Invest  Atlas  HA-269,  4  sheet, 

1968. 

Descriptors:  'Water  supply,  Water  storage,  Fish- 
ing, Wildlife,  'Water  quality.  Recreation,  'Surface 
waters,  'Groundwater,  Aquifers,  Water  balance. 
Drawdown,  Minnesota,  Water  sources,  Water 
utilization,  'Streamflow. 
Identifiers.  Lac  qui  Parle,  Minnesota. 

The  Lac  qui  Parle  River  system  is  a  potential 
source  of  a  moderate  amount  of  water.  None  of  the 
streams  flow  during  long  droughts,  and  they  flood 
because  of  snowmelt,  ice  jams,  and  excessive 
precipitation.  The  streams  and  lakes  are  important 
for  recreation.  Surface  water  is  of  good  quality  but 
hard.  Most  water  used  is  groundwater,  and  poten- 
tial for  its  future  development  is  good.  Surficial 
sand  yields  several  hundred  gpm;  but  the  sand  is 
not  widespread  and  is  easily  contaminated.  Buried 
sand  and  gravel  aquifers  can  yield  several  hundred 
gpm.  Cretaceous  sandstone  and  sand  aquifers 
generally  yield  less  than  100  gpm  in  the  north  cen- 


tral part  of  the  area.  The  water  is  soft,  but  may  be 
high  in  sodium,  chloride,  boron,  and  total  dissolved 
solids.  Precambrian  rocks  are  used  sparsely  but  are 
not  a  dependable  aquifer.  The  atlas  consists  of  4 
plates  with  2  block  diagrams,  lithologic  and  rock 
chemistry  diagrams,  water  budget  charts,  summary 
charts  of  all  water  sources,  quality  of  water  map 
and  charts,  municipal-supply  potential  and  use,  sur- 
face-water discharge,  and  flow-duration  and 
specific  conductance  charts  and  maps.  Also  in- 
cluded are  aquifer  maps  and  yield  charts;  ground- 
water chemical-quality  maps,  charts,  and  cross  sec- 
tions; and  time-drawdown  curves.  The  major  maps 
are  on  a  scale  of  1:250,000. 
W68-00359 


REVIEW  OF  THE  WORK  OF  THE  GEOLOGI- 
CAL SURVEY  OF  QUEENSLAND  IN  THE 
DEVELOPMENT  OF  WATER  RESOURCES  IN 
THE  GREAT  ARTESIAN  BASIN, 

Geological  Survey  of  Queensland,  Brisbane.  Aus- 
tralia. 

D.J.Casey. 

Geol  Surv  of  Queensland  Rep  No  23,  19  p,  1968.  2 
fig,  6  tab,  38  ref. 

Descriptors:  'Project  planning,  'Water  resources 
development.  Data  collections,  'Aquifers,  Geolog- 
ical surveys,  Stratigraphy,  Boreholes,  Seismic  stu- 
dies. 

Identifiers:  Australia.  'Great  Artesian  Basin,  Arte- 
sian water.  Artesian  aquifers,  Geological  Survey  of 
Queensland. 

The  role  of  the  Geological  Survey  of  Queensland  in 
the  development  of  water  resources  in  the  Great 
Artesian  Basin  is  summarized  in  relation  to  the 
geology  of  the  area.  A  brief  geologic  description  is 
given  of  the  Carpentaria,  Eromanga,  and  Surat 
Basins  which  are  3  component  basins  divided  by 
basement  ridges  of  the  Great  Artesian  Basin. 
Sources  of  information  useful  in  groundwater  in- 
vestigations are  reviewed,  although  the  data  availa- 
ble therefrom  were  not  necessarily  obtained  during 
the  period  of  this  report.  These  data  sources  in- 
clude regional  mapping  by  government  geological 
parties,  water  and  petroleum  drilling,  gamma-ray 
logging  of  water  bores,  geophysical  (chiefly 
seismic)  surveying,  palynology,  and  stratigraphic 
drilling.  Recommendations  for  future  work  are 
proposed  and  include  ( I )  sampling,  evaluating,  and 
cataloging  of  information  on  borehole  cuttings,  ( 2 ) 
a  program  of  hydrogeological  studies  and  state- 
ment of  methods,  and  (3)  water  quality  investiga- 
tions. 
W68-00518 


AVAILABILITY  OF  GROUND  WATER  IN 
ADAMS  COUNTY,  NEBRASKA, 

US  Geological  Survey. 

C.  F.  Keech,  and  V.  H.  Dreeszen. 

US  Geol  Surv  Hydrol  Invest  Atlas  HA-287,  1  sheet, 

1968.  text,  7  fig,  6  map,  7  ref. 

Descriptors:  'Groundwater,  'Water  wells, 
♦Hydrologic  data.  Aquifers,  Drill  holes,  'Water 
quality,  Chemical  analysis.  Water  levels.  Data  col- 
lections, Hydrogeology,  Water  table,  Groundwater 
basins,  Water  level  fluctuations,  Water  sources, 
Observation  wells,  Water  yield.  Specific  capacity, 
Nebraska,  Municipal  water. 
Identifiers:  Chemical  analysis  (Water),  Water  level 
measurements,  Adams  County. 

The  relationship  of  groundwater  occurrence  to 
geologic  conditions  in  Adams  County  was  in- 
vestigated by  the  U.S.  Geological  Survey  in 
cooperation  with  the  University  of  Nebraska.  Much 
of  Adams  County  with  its  gentle  slopes  and  well 
drained  soil  is  well  suited  to  irrigation.  In  1964 
nearly  65,000  acres  were  irrigated  with  well  water. 
Annual  precipitation  averages  25  in.,  mainly  in 
thunderstorms.  The  high  quality  groundwater  is  in 
surficial  unconsolidated  Pleistocene  deposits  and 
semiconsolidated  Pliocene  deposits  whose  com- 
bined thickness  ranges  from  100  to  500  ft.  Annual 
pumpage  of  about  50,000  acre-ft  from  765  wells 


exceeds  recharge;  the  water  table  has  been  declin-' 
ing  since  1952.  Yields  range  from  50  to  2.500  gpm.  I 
Dissolved  solids  content  of  the  water,  a  calcium  I 
bicarbonate  type,  ranges  from  less  than  100  to  over:| 
300  ppm.  In  addition  to  text,  the  Atlas  consists  of  3 
maps,  scale  I:  250,000,  showing  geology,  thickness1 
of  Pliocene  and  Pleistocene  rocks,  depth  to  water,' 
transmissivity,  and  well  locations.  Smaller  maps' 
show  soils  and  water  level  decline.  Hydrographs,' 
geologic  cross  sections,  and  a  graph  of  the  number' 
of  wells  drilled  each  year  since  1945  are  also  in- 
eluded. 
W68-00525 


WATER  RESOURCES  OF  THE  MIDDLESBORO 
AREA,  KENTUCKY, 

US  Geological  Survey. 

D.S.  Mull,  and  R.J.  Pickering. 

US  Geol  Surv  Rep  of  Invest  9,  51  p.  1968   13  fig, 

plate,  6  tab,  4 1  ref,  1  append. 

Descriptors:  'Water  resources,  'Geohydrology,' 
•Kentucky,  Duration  curves,  Hydrographs, 
Frequency  analysis,  Floods,  Low  flow.  Water 
management  (Applied),  Aquifers,  Water  quality. 
Chemical  analysis,  Water  levels.  Water  table, 
Springs,  Specific  capacity.  Artesian  wells. 
Identifiers:  'Well  data.  Pumping  tests.  Water-level 
measurements.  Flood  peak,  Flood  data.  Flood' 
frequencies,  Middlesboro  area. 

Water  resources  information  for  the  Middlesborc" 
area  is  summarized  as  part  of  the  statewide  study  of 
water  and  mineral  resources.  The  quantity  and 
quality  of  groundwaters  and  surface  waters  are 
described;  the  aquifers,  water  use,  and  natural  as 
well  as  man-made  conditions  affecting  optimum 
development  of  water  resources  are  discussed.  A 
dependable  water  supply  is  available  from  a  reser- 
voir in  a  protected  drainage  basin;  ample  ground-, 
water  is  available  for  present  use  and  future  needs 
Most  of  the  groundwater  is  in  conglomerates  and 
sandstones  of  the  Pennsylvanian  Lee  Formation 
Artesian  wells  capable  of  producing  as  much  as  I0P 
gpm  each  can  be  developed;  a  well  and  a  sprinf 
each  of  that  capacity  are  already  in  use.  Shallower 
rocks  of  the  Pennsylvanian  Breathitt  Group  and  uV' 
shallow  alluvium  can  be  developed  for  domestic 
and  modest  industrial  supplies.  Fractures  in  tht 
disturbed  rocks  aid  recharge  and  circulation  so  tha 
generally  aquifer  water  is  satisfactory  for  most  use; 
with  little  more  treatment  than  iron  removal 
Further  development  of  surface  water  woulc 
require  impoundment.  Surface  water  quality  u 
slightly  impaired  by  acid  mine  drainage  and  wastf 
disposal.  Flood  hazards  are  reduced  by  contro 
structures. 
W68-00529 


WATER  RESOURCES  OF  THE  MISSISSIPP 
EMBAYMENT  EAST  OF  THE  MISSISSIPP 
RIVER, 

U  S  Geological  Survey,  Jackson,  Miss,  and  Mem 

this,  Tenn. 
.  H.  Boswell.  and  E.  M.  Cushing. 
Trans  of  Soc  of  Mining  Eng  of  AIME,  Vol  241,  N( 
2,pp  137-148, June  1968.  12p,  I7fig. 

Descriptors:  'Water  resources  development 
•Hydrologic  aspects.  Geologic  control 
•Geohydrologic  units,  Aquifer  characteristics 
Water  utilization,  'Appraisals,  Water  quality 
Stratigraphy,  Alluvium,  Mississippi  River.  Surfao 
waters.  Underground  storage.  Subsurface  mapping 
Porosity,  Physical  properties,  Aquicludes. 
Identifiers:  'Hydrologic  framework,  'Aquife 
systems.  Mississippi  embavment.  Geologic  sec 
tions,  'Potential  water  supply.  Vertical  leakage. 

The  water  resources  of  a  52.000-sq  mi  region  of  th. 
Mississippi  embayment  east  of  Mississippi  River  ar 
described;  the  potential  aquifer  system  yields  an' 
the  factors  controlling  their  development  ar 
discussed.  Of  12  major  aquifer  systems  present, 
are  in  deposits  of  Cretaceous  age,  6  are  in  deposit 
of  Tertiary  age,  and  one  is  in  the  almost  flat-lym 
Quaternary    alluvial    deposits    that    are    on  an 
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draulically  connected  in  places  with  the  older 
uifers.  The  multiple  artesian  systems  and  the  al- 
.ial  aquifer  adjacent  to  the  Mississippi  River  are 
tually  undeveloped  sources  of  fresh  water 
cause  only  a  fraction  of  their  available  storage  is 
Ed.  Potential  yield  of  the  12  systems  is  25,000 
id,  only  600  mgd  is  now  withdrawn.  Total  water 
ired  is  1 ,600  trillion  gal.  Water  of  less  than  500 
m  dissolved-solids  content  lies  at  depths  less  than 
100  ft;  water  of  less  than  1 ,000  ppm  lies  in  places 
depths  more  than  3,000  ft.  Iron  is  a  common 
ubiesome  constituent.  Water  originating  in  the 
lion  and  leaving  as  streamflow  averages  50  mil- 
it  acre-ft  (45,000  mgd)  annually.  An  additional 
5  million  acre-ft  originates  from  outside  the  re- 
n  and  leaves  the  region  as  streamflow  in  an 
:rage  yr.  The  considerable  base  flow  of  some 
:ams  generally  has  low  dissolved-solids  content. 
i8-0O532 


LCULATING  WATER  INFLOW  TO  A 
SERVOIR  BY  INDIVIDUAL  TRAVELTIME 
RVES  WITH  VARYING  PARAMETERS, 

ssian  Translations  Board,  Amer.  Geophysical 

ion,  Wash.,  DC. 

B.  Kryzhanovskaya. 

'iec  Hydrol  Selec  Pap  No  6,  pp  653-656,  1966.  4 

!  fig,  4  ref. 

scriptors:  •Streamflow,  Discharge  (Water), 
ods,  Hydraulics,  'Hydrographs,  'Stage- 
:harge  relations,  Streamflow  forecasting,  River 
icasting.  Synthetic  hydrology,  Stream  gages, 
charge  measurement.  Computers,  Analog  com- 
ers, Hydroelectric  plants, 
ntifiers:  *Travel-time  curves,  USSR,  Streamflow 
imation,  Stream  gaging,  Kiev  reservoir. 

in  attempt  ot  solve  the  problem  of  calculating 
ow  to  any  reservoir  when  only  water  level  recor- 
>  are  located  at  the  upstream  end  of  backwater 
:hes  from  dams,  and  discharge  gaging  stations 
much  farther  upstream,  the  flows  into  the  Kiev 
Kanev  reservoirs  were  studied.  A  calculation 
made  of  inflow  to  the  2  hydraulically  con- 
led  reservoirs  by  summing  the  discharges  at  the 
er  gaging  stations  on  the  Dnieper  and  its  tribu- 
is.  The  sum  was  compared  with  discharge  mea- 
:d  at  the  Kiev  dam  added  to  discharges  of  the 
utaries  between  it  and  the  Kaney  dam,  and 
Jed  an  accurate  total  for  the  river  system, 
'ious  attempts  to  sum  the  discharges  of  the  up- 
am  tributaries  failed  because  travel  time  curves 
he  Dnieper  and  Pripet  Rivers  are  substantially 
:rent.  An  analog  computer  method  was  devised 
urn  the  curves  by  taking  into  account  the  dif- 
nces  of  morphology  of  the  streams.  The  calcu- 
li summary  curves  were  very  close  to  the  ob- 
ed  curves.  A  large  flood  gaged  in  1931  was 
I  as  a  test  of  the  method's  accuracy  under  ex- 
ie  conditions.  The  accuracy  was  good. 
i-00541  B 


TER-RESOURCES  APPRAISAL  OF  SMOKE 
JEK-SAN  EMIDIO  DESERT  AREA,  NEVADA 

(CALIFORNIA, 
logical  Survey. 

ick  A.  Glancy,  and  F.  Eugene  Rush. 
Dep  of  Conserv  and  Natur  Resources  Water 
Hirces-Reconnaissance  Ser  Rep  44,  57  p,  Apr 
»-3fig,  1  plate,  2  photo,  18  tab,  23  ref. 

jriptors:  'Nevada,  'California,  Water  quality, 
logic  control,  Groundwater  basins,  Alluvium! 
u,'  *Hydrol°g'c  aspects,  Irrigation,  Stan- 
I  Water  utilization,  Natural  recharge,  Playas. 
tifiers:  'Water  resources  appraisal,  Perennial 
I.  Transitional  storage  reserve,  Natural 
large,  Geologic  terrane. 

iconnaissance  investigation  was  conducted  in 
Smoke  Creek-San  Emidio  Desert  area  of 
wa  and  California.  The  objectives  were:  ( 1 )  to 
aise  the  source,  occurrence,  movement, 
Jge.  and  chemical  quality  of  water;  (2)  to  esti- 
s  the  annual  recharge  and  discharge  interacting 
•e  groundwater  reservoir;  (3)  to  evaluate  the 


valley  surface-water  resources;  and  (4)  to  estimate 
perennial  yield.  Precipitation,  during  winter 
months  mostly,  accounts  for  practically  all  the  area 
water.  Geologic  terrane  controlling  the  natural 
hydrologic  system  consists  of  consolidated-rock 
mountain  masses  bordering  and  separating  the  val- 
leys, and  alluvial-mantled  valley  floors.  Known  and 
developed  aquifers  are  in  alluvial  deposits  at  rela- 
tively shallow  depths.  Chemical  analyses  of  25 
water  samples  indicate  good  to  very  poor  quality. 
Water  in  shallow  groundwater  reservoirs  up- 
gradient  from  playa  areas  is  suitable  for  most  pur- 
poses. Values  are  tabulated  for  the  principle 
hydrologic  factors  evaluated  in  this  reconnais- 
sance. 
W68-00544 


CHEMICAL  CHARACTER  OF  WATER  IN  THE 
FLORIDAN  AQUIFER  IN  SOUTHERN  PEACE 
RIVER  BASIN,  FLORIDA, 

Geological  Survey. 

M.  I.  Kaufman,  and  N.  P.  Dion. 

Florida  Div  of  Geol  Map  Ser  No  27,  1  sheet,  Oct 

1967.  text,  11  fig,  7  ref. 

Descriptors:  'Water  quality.  Geochemistry, 
Hydrogeology,  Maps,  'Groundwater  movement. 
Water  temperature,  Permeability,  Dissolved  solids. 
Chlorides,  Artesian  wells,  Standards,  Groundwater 
recharge,  Water  utilization,  Potable  water, 
'Florida,  Pressure  head,  Sulfates. 
Identifiers:  'Chemical  character,  Water  availabili- 
ty. Groundwater  discharge,  Water  use,  Floridan 
aquifer,  Peace  River  basin. 

An  analysis  is  given  of  areal  and  vertical  variations 
in  permeability,  water  movement,  and  chemical 
character  and  temperature  of  the  water  in  the  arte- 
sian Floridan  aquifer,  southern  Peace  River  basin, 
Florida.  Hydrogeologic  conditions  and  areal  and 
vertical  range  in  temperature  and  chemical 
character  of  the  groundwater  are  graphically  illus- 
trated and  described.  The  temperature  and  chemi- 
cal variations  indicate  deep  circulation  and  active 
solution  of  evaporites;  these  waters  then  ascend 
along  a  linear  fault  zone  of  greater  permeability 
than  the  adjacent  rocks  and  are  discharged  from 
the  artesian  aquifer  as  warm,  mineralized  water 
beneath  Peace  River.  For  example,  wells  drilled 
near  the  river  to  600-700  ft  below  mean  sea  level 
yield  water  with  dissolved  solids  content  more  than 
500  ppm,  whereas  wells  of  greater  depth  east  or 
west  of  the  river  yield  water  less  than  250  ppm  dis- 
solved solids.  Large  quantities  of  water,  meeting 
recommended  U.S.  Public  Health  Service  stan- 
dards for  potable  use,  may  be  obtained  in  northeast 
Manatee  County,  northwest  and  east  Hardee  Coun- 
ties, and  northeast  De  Soto  County. 
W68-00558 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


CONSERVATION  OF  WATER  IN  AGRICUL- 
TURE, INDUSTRY,  AND  MUNICIPAL  USE, 

Carnegie  Institution  of  Washington,  Washington, 

Edward  A.  Ackerman. 

Water  Resources  Bull,  Vol  4,  No  1 ,  pp  3-20,  Mar 

1968.  1 8  p,  4  fig,  I  tab. 

Descriptors:  'Water  conservation,  Pesticides,  Sedi- 
ments, 'Hydrologic  cycle,  Meteoric  water, 
Evaporation,  Evapotranspiration,  Precipitation 
(Atmospheric),  Quality  control,  'Water  manage- 
ment (Applied),  Decision  making,  'Agricultural 
chemicals.  Waste  disposal,  Planning,  Social  values, 
Communication,  Aesthetics,  Pollutants. 
Identifiers:  'Atmospheric  reservoir,  'Quality  con- 
servation, 'Water  supply,  Biosphere,  Develop- 
ment, Urban  impact,  Recycle. 

Factors  to  be  considered  in  planning  research  and 
development  are  related  to  water  conservation 
practices.  Effective  conservation  lies  in  recognition 
by  policy  leadership  of  the  following:  ( I )  Water 


problems  are  not  divisible;  (2)  effective  water 
management  means  integrated  management;  and 
(3)  future  conservation  actions  must  be  based  on 
broad  and  effective  public  communication.  A  con- 
servation system,  including  man  and  his  environ- 
ment, is  described  as  a  variant  of  the  hydrologic  cy- 
cle. Maintenance  of  water  quality  is  as  important  as 
conserving  quantity;  pollution  control,  as  a  part  of 
conservation,  is  being  increasingly  recognized  and 
attacked  in  urban  and  industrial  areas.  The  more 
difficult  problem  of  agricultural  pollution  by  sedi- 
ment, leached  salts,  pesticides,  and  other  sources  is 
receiving  more  attention.  Objectives  for  water 
quality  conservation  are  presented:  ( I )  The  tradi- 
tional approach  which  stresses  natural  waste 
disposal  functions  of  streams  but  does  not  consider 
aesthetic  and  other  values;  and  (2)  a  new  approach 
which  proposes  that  water  as  a  part  of  the  human 
environment,  like  air,  should  be  as  clean  as  we  can 
make  it.  Integrated  planning  and  development  is  a 
central  objective. 
W68-00340 


WATER  RESOURCES  OF  KING  COUNTY, 
WASHINGTON,  with  a  section  on  SEDIMENT  IN 
STREAMS,  by  R.  C.  Williams, 

US  Geological  Survey. 

Donald  Richardson,  J.  W.  Bingham,  and  R.  J. 

Madison. 

US  Geol  Surv  Water-Supply  Pap  1852,  74  p,  1968. 

32  fig,  12  tab,  2  plate,  63  ref. 

Descriptors:  Municipal  waters,  'Surface  waters, 
Streams,  Groundwater,  'Precipitation  (At- 
mospheric), Snow,  Rain,  Storms,  'Runoff,  Floods, 
Flood  control,  'Water  quality,  'Water  pollution, 
Sediment  load,  'Water  pollution  treatment.  Mu- 
nicipal wastes,  Water  supply,  Forecasting, 
Washington,  Water  sources,  Water  utilization. 
Identifiers:  Seattle,  Washington,  King  County, 
Washington. 

King  County,  which  extends  from  Puget  Sound  to 
the  crest  of  the  Cascade  Range,  contains  Seattle 
and  a  1/3  of  Washington's  3  million  people.  Large 
and  growing  population  will  increase  water-supply 
and  pollution  problems.  Average  precipitation 
ranges  from  30  to  over  150  in.  Estimated 
evapotranspiration  is  from  15  to  24  in.;  therefore, 
runoff  in  the  3  major  river  basins  averages  over  50 
in.  Runoff  and  precipitation  are  highest  in  winter 
and  lowest  in  summer  and  fall.  The  Green-Du- 
wamish  Valley  is  partly  protected  by  a  dam;  the 
Snoqualmie  Valley  is  not  so  protected,  and  its 
development  is  rapidly  increasing  the  flood- 
damage  potential.  Sediment  quantities  are  low. 
With  little  treatment  surface  water  is  suitable  for 
fisheries,  municipal,  industrial,  and  domestic  use. 
Most  recoverable  groundwater  is  in  the  Puget 
Sound  Lowland  which  contains  large  amounts  of 
unconsolidated  glacial  deposits.  Bedrock  contains 
little  groundwater.  Most  groundwater  is  of  excel- 
lent quality  except  for  high  iron  content.  Over  80% 
of  water  used  is  from  municipal  supplies,  which  can 
be  developed  to  supply  over  2  million  people  with 
300  gallons  per  day.  Up  to  1965,  pollution  was  the 
most  serious  water  problem,  but  a  sewage  treat- 
ment program  of  the  Municipality  of  Metropolitan 
Seattle  will  eliminate  discharge  of  waste  into  Lake 
Washington. 
W68-00354 

3F.  Conservation  in  Agriculture 

IRRIGATION-PRESENT  AND  FUTURE, 

California  Univ.,  Davis,  Calif. 

D.  W.  Henderson,  and  B.  A.  Krantz. 

Plant  Food  Rev,  Vol  1 4,  No  1 ,  pp  1 2- 1 3,  1 6,  1 968. 

3  p,  1  photo. 

Descriptors:  'Irrigation,  Irrigation  practices,  Soil- 
water-plant  relationships,  Irrigation  programs, 
Sprinkler  irrigation,  Drainage  effects,  Farm 
management,  Irrigation  engineering,  Water  alloca- 
tion (Policy),  Desalination,  Nuclear  powerplants. 
Water  users,  Irrigation  districts. 
Identifiers:  Irrigation  planning,  Dynamic  agricul- 
ture, Variable  soils,  Resources  conservation. 
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The  present  use  of  irrigation  is  surveyed;  predic- 
tions and  recommendations  are  made  for  its 
development  and  extension.  The  advantages  of  ir- 
rigation include  control  and  uniformity  of  plant 
production,  usually  in  western  areas  where  the  cli- 
mate is  favorable  and  predictable.  Irrigation 
systems  cost  as  much  as  $700  per  acre  to  install. 
Water  costs  as  much  as  $100  per  acre  and  skilled 
labor  is  expensive.  To  offset  high  costs  the  irrigator 
must  grow  high-value  crops,  and  little  diversity  is 
possible.  Soils  and  crops  are  usually  not  uniform  in 
water  requirement;  water  quality  is  variable  and 
various  methods  of  application  are  advantageous 
for  different  situations.  Mechanization  is  creating  a 
requirement  for  more  uniform  plants.  Irrigation 
aids  in  producing  uniform  plant  height,  spacing, 
and  growth  rate.  New  regional  water  plants  are 
being  implemented,  an  example  of  which  is  the 
'California  Water  Plan'  to  irrigate  over  600,000 
new  acres  in  the  San  Joaquin  Valley.  Inter-basin 
diversion  is  proposed  for  the  North  American 
West.  Desalination  might  be  made  economical  for 
future  industrial-food-power-factories.  Govern- 
ment action  is  necessary  for  proper  development. 
W68-00312 


CONTROLLING    FARM    SOIL    AND    WATER 
LOSSES, 

Purdue  University,  Lafayette,  Ind.,  and  Georgia 

Univ.,  Athens,  Ga. 

J.  V.  Mannering,  and  A.  R.  Bertrand. 

Plant  Food  Rev,  Vol  14,  No  1,  pp  5-8,  1968.  4  p,  5 

fig,  I  photo,  1  tab. 

Descriptors;  *Soil  conservation,  Contour  farming. 
Cover  crops,  *Water  loss,  *Erosion  control,  Ru- 
noff, Sediment  control.  Soil  erosion,  Water  conser- 
vation, Soil  structure,  *Soil-water-plant  relation- 
ships, Raindrops,  Impact  (Rainfall),  Nutrients, 
Leaching,  Mulching,  Strip  cropping. 
Identifiers:  *Farm  soil,  Sod  planting.  Soluble 
chemicals,  Tillage  system.  Crop  residues,  Water- 
holding  capacity. 

Farm  practices  necessary  to  conserve  soil  and 
reduce  agricultural  water  wastage  are  reviewed, 
and  methods  for  wastage  abatement  are  suggested. 
The  same  methods  may  be  used  for  industrial  sites, 
residential  developments,  and  roadsides.  Soil  tex- 
ture affects  water-holding  capacity,  infiltration 
rate,  drainage  and  nutrient-holding  capacity.  Ero- 
sion removes  a  greater  proportion  of  finer  than 
coarser  particles.  Nutrients  are  held  on  the  active 
surfaces  of  the  finer  particles  and  are  thus  selec- 
tively removed  in  erosion.  Selective  removal  of 
finer  particles  also  reduces  the  soil  water-holding 
capacity.  Erosion  may  be  lessened  by  reducing 
raindrop  impact,  reducing  amount  of  runoff,  slow- 
ing runoff  velocity,  and  managing  soils  to  reduce 
erosion.  Using  only  level  land  for  crops  is  very  ef- 
fective where  it  is  practical.  Leaving  crop  residues 
on  the  surface  breaks  up  raindrops  and  slows  ru- 
noff. Various  tillage  systems  are  designed  to  con- 
trol water  flow.  Winter  cover  crops  are  effective  in 
high-rainfall  areas.  High-density  crops  and  vigorous 
early  growth  are  effective  in  maintaining  good 
ground  cover,  and  the  resulting  larger  residues  help 
in  the  nonproductive  season. 
W68-00314 


WATER  USE  ON  THE  FARM-HOW  IT  CAN  BE 
IMPROVED, 

Soil    Conservation    Service,    US    Department   of 

Agriculture,  Washington,  DC. 

Tyler  H.  Quackenbush. 

Plant  Food  Rev,  Vol  14,  No  1,  pp  9-1  1,  1968.  3  p,  1 

tab,  3  photo. 

Descriptors:  *  Irrigation  efficiency.  Flood  irriga- 
tion, 'Irrigation  design.  Furrow  irrigation.  Irriga- 
tion canals,  Irrigation  practices.  Water  users,  Sprin- 
kler irrigation.  Water  rights.  Water  contracts. 
Drainage  effects,  Soil-water-plant  relationships. 
Farm  management. 

Identifiers:  'Irrigation  water  price  policy,  Water 
rights  policy,  Water  metering,  'Agricultural  educa- 
tion. 


It  is  recommended  that  the  efficiency  of  water  for 
agricultural  use,  about  85%  of  total  national  water 
consumed,  be  improved.  Of  over  90  million  acre-ft 
of  water  delivered  to  irrigated  farms,  only  about 
47%  is  used  beneficially  to  produce  crops;  the  rest 
runs  off  or  percolates  below  the  root  zone. 
Although  this  water  may  be  reused,  its  quality  is  im- 
paired. Water  is  often  relatively  cheap  so  that 
wastage  is  less  costly  than  wages  of  skilled  em- 
ployees. Often  there  is  no  penalty  at  all  for  exces- 
sive use.  Many  allocation  methods  are  not  based  on 
need  or  actual  use.  Delivery  methods  are  often  in- 
efficient. Good  metering  methods  must  be  used  not 
only  at  the  point  of  delivery  to  the  consumer,  but 
also  at  the  point  of  application,  so  that  total  appli- 
cation to  each  site  is  known.  Education  of  the  user 
so  that  he  will  know  the  exact  requirements  of  his 
crops  at  all  times  is  important.  Equipment  must  be 
installed  only  after  careful  planning. 
W68-00536 

INTEGRATING  FARM  AND  WATERSHED 
PLANNING  IN  SOIL  AND  WATER  RESOURCE 
MANAGEMENT, 

Manitoba  Department  of  Agriculture,  Winnepeg, 
Manitoba  and  Iowa  State  University,  Ames,  Iowa. 
M.  Cormack,  and  J.  F.  Timmens. 
J  of  Soil  and  Water  Conserv,  Vol  23,  No  3,  pp  84- 
88,  May-June  1968.  5  p,  1  photo,  2  tab. 

Descriptors:  'Watershed  management,  Erosion 
control,  Flood  control,  Land  management,  'Soil 
management,  Surface  runoff,  'Farm  management. 
Contour  farming,  Crop  production.  Planning,  Esti- 
mated benefits.  Cost-benefit  analysis.  Estimated 
costs,  Iowa,  Resource  allocation.  Linear  pro- 
gramming. 
Identifiers:  Capital  investment  (Farming). 

The  Hound  Dog  Creek  watershed,  a  3,140-acre 
drainage  in  Fremont  County,  Iowa,  was  studied  to 
determine  the  type  of  watershed  development  that 
would  yield  maximum  return  to  farmers  consistent 
with  minimum  runoff  damage.  Net  crop  and 
livestock  production  minus  hydrologic  damage  was 
determined  under  3  alternative  situations:  ( 1 )  con- 
tinued predevelopment  use,  (2)  development  using 
existing  capital  resources,  and  (3)  development 
using  additional  capital  resources.  Cost-benefit 
analysis  indicated  that  land  use  and  conservation 
practices  (2)  and  (3)  used  with  profit-maximizing 
farm  plans  would  reduce  interfarm  erosional 
damages  in  the  watershed  by  reducing  runoff. 
Flood  damage  would  be  reduced  6-10%.  Net 
average  farm  revenue  would  rise  from  (1)  $7,458 
to  (2)  $8,775  to  (3)  $10,643.  The  study  suggests  a 
need  to  integrate  farm  and  watershed  planning  for 
more  efficient  management  of  soil  and  water 
resources  in  small  watersheds. 
W68-00564 


the  ground  that  the  pipe  may  be  sufficient  for  the 
present,  but  it  will  become  insufficient  in  the  future  i 
if  higher  land  is  developed.  The  issue  decided  is 
whether  or  not  an  upper  landowner  can  compel  a 
lower  landowner  to  provide  drainage  facilities  to 
carry  off  an  amount  of  water  increased  artificially  I 
above  the  natural  drainage  level.  The  general  ruleH 
is  that  a  lower  owner  may  not  artificially  obstructs 
the  natural  flow  of  water  upon  his  land  so  as  to 'l 
cause  the  water  to  back  up  and  flood  the  land  of  m\ 
upper  owner.  Also  the  upper  owner  may  not  artifi- 
cially increase  the  flow  of  water  upon  lower  lands  ] 
above  its  natural  volume.  The  defendant  can  be 
compelled  only  to  make  provision  for  drainage  suf-' 
ficient  to  take  care  of  the  natural  flow  of  water 
presently  existing. 
W68-00420 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on 
THE  Surface 


PIERCE  FAMILY,  INC  V  MAGNESS  CONSTR 
CO  (OBSTRUCTION  OF  NATURAL  FLOW 
FROM  SURFACE  RUNOFF). 

235  A2d  268  (Del  1967). 

Descriptors:  Civil  law,  Water  law,  Legal  aspects. 
•Obstruction  to  flow,  Natural  flow  doctrine.  Sur- 
face drainage,  'Surface  runoff.  Runoff,  'Drainage 
water,  'Delaware. 
Identifiers:  Civil  law  rule. 

The  natural  drainage  of  plaintiffs  land  was  blocked 
by  the  defendant  in  developing  lower  lands.  The 
defendant  installed  a  24  inch  pipe  to  carry  off  the 
water.  The  plaintiff  seeks  to  enjoin  this  blockage  on 


BUFFALO  SEWER  AUTHORITY  V  TOWN  OF 
CHEEKTOWAGA  (DRAINAGE  OF  SURFACE 
RUNOFF  INTO  LOWER  GROUND  DRAINAGE 
SYSTEM). 

20  NY  2d  47,  228  NE  2d  386  (1967). 

Descriptors:  Drains,  'Drainage,  Drainage  ditches, 
Sewers,  Storm  drains,  Surface  runoff.  Surface 
drainage,  Drainage  systems.  Drainage  pattern 
(Geologic),  Drainage  practices,  'Riddance  (Legal 
aspects).  Storm  drains,  Judicial  decisions,  'New 
York,  'Remedies. 

Identifiers:  'Storm  waters.  Natural  drainage 
Upper  estate,  Lower  estate,  'Injunction. 

This  is  an  action  for  an  injunction  to  restrain 
discharge  of  storm  waters  from  defendant  towr 
into  plaintiff  city.  The  town  was  owner  of  an  uppei 
estate  and  the  city  owner  of  a  lower  estate  In  it; 
natural  state  surface  water  drained  from  the  towr. 
into  the  city.  The  town  constructed  streets,  receiv 
ing  basins  and  storm  drains  which  discharged  intc 
the  city's  sewers  greatly  increasing  the  flow  on  the 
lower  owner,  and  causing  the  city's  sewers  to  bad 
up.  The  court  held  an  upper  owner  cannot  by  artifi 
cial  means  concentrate  and  discharge  upon  lh» 
lower  owner's  land  quantities  of  water  which  if  let 
alone  would  flow  elsewhere.  The  Court  granted  th< 
injunction,  provided  the  city  could  come  up  with ; 
reasonable  co-operative  plan  to  allow  the  towi 
adequate  drainage. 
W68-00421 


SURFACE  WATER  DRAINAGE, 

Notre  Dame  Law  School,  Notre  Dame,  Indiana.     , 
Donald  V.  Dobbins. 

Notre  Dame  Lawyer,  Vol  36.  No  4,  pp  518-526 
August  1961.  9  p,  68  ref. 

Descriptors:   'Surface  runoff,  'Repulsion  (Lega 

aspects),    Civil    law,    Reasonable    use,    Illinois. 

•Water  law,  'Surface  drainage.  Judicial  decisions 

Legislation. 

Identifiers:  'Civil  law  rule,  'Reasonable  use  rule. 

Three  basic  rules  of  law  are  applied  to  the  drainag, 
of  diffused  surface  waters.  They  are  the  civil  la» 
common  enemy,  and  reasonable  use  rules.  In  it 
pure  form  the  civil  law  rule  grants  the  upper  lar. 
downer  an  easement  of  natural  flow  over  the  lowe 
land,  but  it  does  not  grant  the  upper  owner  an 
right  to  hasten  the  flow  of  water.  The  commo 
enemy  rule,  applied  in  its  strict  sense,  gnes  th 
upper  landowner  the  right  to  use  any  means  h 
chooses  to  rid  his  land  of  surface  water;  and  at  th 
same  time  the  lower  landowner  may  use  simili 
means  to  repel  it.  The  reasonable  use  rule,  esser 
tially  negative  in  its  concept,  does  not  give  th 
owner  any  right  to  improve  the  drainage  of  his  Ian 
but  imposes  liability  for  any  injury  which  resul 
from  such  an  improvement  if,  upon  consideratio. 
of  all  the  relevant  circumstances,  it  is  unreason; 
ble.  Modification  of  the  civil  law  and  commo 
enemy  rules  and  the  evolution  of  the  reasonab 
use  rule  are  discussed.  The  article  concludes  th: 
differences  between  the  three  rules  remain  in  spit 
of  legislative  and  judicial  modifications. 
W68-00427 
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Control  of  Water  on  the  Surface— Group  4A 


HLHORN  V  UNITED  STATES  GYPSUM  CO 
BOUNDARY  CHANGE  BY  ACCRETION  OR 
IVULSION  IN  SHIFTING  RIVER  CHANNEL). 

i66  F  2d  2 1 1  (8Cirl966) 

)eschptors:  *  Accretion  (Legal  aspects),  'Avul- 
ion.  State  jurisdiction.  High  water  mark,  Thalweg, 
loundaries  (Property),  Navigable  rivers,  Channels, 
ilands.  Erosion,  Riparian  rights.  Riparian  lands, 
Iteter  law.  Legal  aspects.  State  governments. 

he  question  was  whether  certain  land  known  as 
lassey  Towhead  on  the  Mississippi  River  was 
icated  in  Tennessee  or  Arkansas.  The  land  or- 
mally  formed  as  accretion  on  the  Arkansas  side  of 
le  thalweg.  The  thalweg,  and  state  boundary,  was 
i  a  channel  which  curved  around  the  accretion.  In 
938,  as  the  result  of  flooding,  a  new  channel  was 
irmed  across  the  accretion.  A  special  Master 
mnd  that  although  avultive  processes  caused  the 
lange  in  the  channel,  it  was  not  a  'true'  avulsion 
:cause  Massey  Towhead,  at  the  time  of  the  shift, 
as  not  above  the  ordinary  high  water  mark.  Con- 
quently,  he  concluded  that  the  state  boundary 
lifted  as  if  by  accretion.  The  Court  held  that 
here  a  state's  boundary  is  fixed  by  a  navigable 
'er,  such  boundary  can  not  be  changed  by  any  ac- 
>n  of  the  river  except  the  gradual  and  impercepti- 
e  process  of  erosion  and  accretion.  The  channel 
as  not  changed  by  a  gradual  process  and  therefore 
e  state  boundary  did  not  change.  The  Court  also 
:ld  that  the  rule  of  avulsion  was  applicable  even 
ough  the  land  was  below  the  high  water  mark, 
cause  it  was  a  solid  and  compact  land  mass  which 
»s  discernible,  intact  and  identifiable  before  and 
terthe  change. 
68-00433 


HJRIS    V    LARGENT    (OBSTRUCTION    OF 
VTURAL  FLOW  BY  DAM  CONSTRUCTION). 

6NE2d  15(1968). 

:scriptors:  Riparian  rights,  Riparian  waters, 
itural  flow  doctrine,  'Reasonable  use,  Alteration 
flow,  Relative  rights,  Boundaries  (Property), 
medies,  Lakes,  "Illinois,  'Diversion  dams,  Legal 
sects. 

is  was  an  action  by  a  lower  riparian  owner 
ainst  an  upper  riparian  owner  for  mandatory  in- 
iction  to  remove  a  dam.  The  upper  owner  coun- 
claimed  for  cost  of  building  the  dam.  The  Circuit 
'urt  rendered  judgment  for  plaintiff  on  his  claim 
d  dismissed  defendant's  counterclaim.  The  ap- 
llate  court  affirmed.  Defendant  was  the  owner  of 
id  abutting  on  a  small  lake.  Plaintiff  purchased 
d  on  a  smaller  lake  to  the  south.  The  two  lakes 
^separated  by  a  30  foot  causeway.  Prior  to  plain- 
"s  purchase  defendant  had  constructed  a  dam 
oss  the  south  end  of  the  northern  lake.  Evidence 
licated  that  water  previously  flowed  naturally 
ween  the  2  lakes  and  that  defendant's  dam 
'ered  the  level  of  the  southern  lake.  The  Court 
md  that  defendant's  dam  was  an  unreasonable 
!  by  an  upper  riparian  owner  when  considered 
ether  with  the  unreasonable  effect  upon  the 
'er  owner.  Plaintiff's  rights  were  not  determina- 
as  of  date  he  acquired  the  property,  since  he 
|uired  the  property,  since  he  acquired  the  rights 
the  former  owner  with  the  purchase  of  the  pro- 
ty.  Since  defendant  had  no  right  to  construct  the 
n,  plaintiff  was  not  liable  for  the  cost  thereof 
>8-00440 


LLATTI  V  ALLSPACH  (RIPARIAN  RIGHTS 
TERED  BY  CHANGE  IN  FLOW  OF  A 
WER  SYSTEM). 

1 1 1  App  2d  44,  222  N  E  2d  909  ( 1 967). 

icriptors:  Drainage  districts,  Drainage  systems, 
•  drains,  Legal  aspects,  Drainage  engineering, 
mois,  Administrative  agencies,  Remedies,  Ease- 
its,  Legislation,  Irrigation  practices. 

intiffs  sought  a  mandatory  injunction  requiring 
defendant-drainage  district  to  repair  a  breach 
'  27  in.  tile  under  a  statute  prohibiting  obstruc- 


tion or  impairment  of  drains  without  consent  of  all 
landowners.  Because  the  tile  was  completely  en- 
closed, the  drain  acted  as  a  hose  keeping  water  in 
the  drain  clear  to  the  end  of  the  tile  regardless  of 
the  elevation  of  the  ground  through  which  the  tile 
passed  from  south  to  north.  Plaintiffs  tapped  this 
water  supply  for  irrigation  purposes  during  the  dry 
season.  The  breach  was  ordered  by  the  defendant 
in  order  to  construct  a  ditch  running  east  and  west 
to  the  south  of  plaintiffs'  property.  In  denying 
plaintiffs'  injunction  the  court  found  that  the  pur- 
pose of  the  statute  was  to  insure  that  waters  will  not 
accumulate  on  higher  land  because  of  the  acts  or 
omissions  of  lower  owners  and  gave  the  plaintiffs 
no  right  to  a  continuation  of  an  unnatural  flow  of 
water.  The  breach  did  not  change  the  course  of  the 
former  sewer  system  or  interfere  with  the  'falling 
away'  of  water  on  plaintiffs'  land,  but  only  changed 
the  direction  of  flow  within  the  sewer  system. 
W68-00445 


THE  MANATEE:  ECOLOGY  AND  USE  FOR 
WEED  CONTROL, 

Fisheries  Laboratory,  Dept.  of  Agriculture,  Geor- 
getown, British  Guiana. 
W.H.L.  Allsopp. 
Nature,  No  188,  p  762,  1960. 

Descriptors:  'Eutrophication,  'Aquatic  weed  con- 
trol, Weeds,  Channel  improvement,  'Aquatic 
animals,  Mammals,  Herbicides. 

An  effort  was  made  to  find  natural  predators  for 
controlling  weeds  growing  in  ditches.  The  author 
describes  the  use  made  of  the  manatee  for  this  kind 
of  control.  During  1959-60  2  manatees  7.5  ft  (2.3 
m)  long  were  able  to  clear  a  canal  22  ft  (6.1  m) 
wide  and  1,600  yd  (1460  m)  long  in  17  weeks. 
They  kept  the  passage  clear  of  weeds,  apparently 
quite  efficiently.  These  big  animals  are  docile,  easi- 
ly bruised,  and  slow  reproduction.  The  author 
states  that  the  animals  are  far  more  effective  and 
lasting  than  the  usual  chemical  weedicides.  They 
are  harmless  to  fish  and  other  water  animals. 
W68-00459 


CONTROL     OF     WEEDS     ON     IRRIGATION 
SYSTEMS, 

Bureau  of  Reclamation,  US  Dept.  of  the  Interior 

Wash,  DC. 

R.B.  Balcom. 

US  Dept  Int,  Bur  Reel,  1949.  140  p. 

Descriptors:  'Eutrophication,  'Weed  control,  'Ir- 
rigation systems,  Flow  rates,  'Classification,  Trans- 
piration, Irrigation  efficiency,  'Cost  analysis, 
Systems  analysis,  Benefits,  Ditch  grass,  Syste- 
matics,  Clear  cutting,  Herbicides,  Biocontrol,  2-4- 
D,  Sprays,  Sterilants. 
Identifiers:  Combustion,  Temporary  controls. 

The  high  cost  of  the  control  of  weeds  in  irrigation 
systems  is  discussed  in  this  manual.  Weeds  cause 
flow  rates  to  be  reduced,  large  amou  nts  of  water  to 
be  lost  through  transpiration,  and  the  efficiency  of 
irrigation  systems  to  be  greatly  reduced.  Sections  in 
the  manual  are:  ( 1 )  The  ditch  weed  problem;  (2) 
Weed  types  and  classifications;  (3)  Weed  preven- 
tion; (4)  Ditchbank  weed  control  (includes  effects 
of  various  chemicals  e  g,  selective  herbicides,  2,4- 
D,  contact  herbicides,  oil  sprays,  soil  sterilants, 
sodium  chlorate,  and  prochlor;  burning,  mowing, 
etc);  and  (5)  Waterweed  control,  e  g,  with 
benoclor,  sodium  arsenite,  and  copper  sulfate.  The 
author  states  that  'while  more  permanent  control 
methods  require  a  greater  initial  cost,  this  may  be 
compensated  for  many  times  over  during  the  life  of 
a  project  through  the  elimination  of  temporary 
measures  which  must  be  taken  year  after  year  ' 
W68-00460 


PRODUCTION   ECOLOGY   OF   A  SANDY 
BEACH, 

Marine  Laboratory,  Aberdeen,  Scotland. 

J.  H.Steele,  and  I.  E.  Baird. 

Limnol  and  Oceanogr,  Vol  13,  No  1 ,  pp  14-25  Jan 

1968.  12  p,  8  fig,  2  tab,  Href. 


Descriptors:  'Ecology,  'Diatoms,  'Beaches, 
Benthic  flora,  Tracers,  Chlorophyll,  Carbon,  Bays, 
Estuaries,  Runoff,  Particle  size,  Waves  (Water),  In- 
tertidal  areas,  Tides,  Phytoplankton. 
Identifiers:  'Sandy  beach,  Carbon- 1 4  radioactive 
tracers,  Production  ecology,  Sublittoral. 

In  a  general  study  of  food  chains  in  a  small  sandy 
bay  in  Lock  Ewe,  Scotland,  an  investigation  of 
production  ecology  was  made.  The  vertical  dis- 
tribution of  pigments  and  organic  matter  and  the 
yearly  cycle  of  production  in  a  sandy  beach  are 
described  for  low-water  and  sublittoral  depths 
(13m).  Chlorophyll  and  carbon  content  of  the 
populations  attached  to  sand  grains  increase  with 
increasing  depth  of  overlying  water.  At  low-water 
mark,  viable  diatom  populations  are  found  to  20- 
cm  depth  in  sand.  The  effects  of  wave  action,  how- 
ever, keep  these  populations  at  a  relatively  low 
level  so  that  the  yearly  primary  production  of 
benthic  flora  is  in  the  range  of  4-9  g  C  m  to  the 
minus  2  power.  Methodology  included  carbon- 14 
uptake  and  organic  carbon  particle  size  measure- 
ments as  well  as  various  methods  of  chlorophyll-a 
estimation. 
W68-00545 


ORARI-WHIHI-TEMUKA       RIVERS       FLOOD 
CONTROL  SCHEME, 

South  Canterbury  Catchment  Board,  New  Zealand 

C.W.Williams. 

Soil  and  Water,  Vol  4,  No  3,  pp  11-13,  Mar  1968.3 

P 

Descriptors:  'Flood  control,  Abatement,  'Channel 
improvement,  Check  structures,  Cutoffs,  Dikes, 
Diversion,  Erosion  control,  'Flash  floods,  'Flood- 
ways,  Levees,  Design  flood,  Flood  routing. 
Identifiers:  New  Zealand,  Orari,  Whihi,  Temuka 
Rivers,  Canterbury,  New  Zealand,  100  year  flood, 
50  year  flood. 

Because  average  annual  flood  loss  without  flood 
control  was  5%,  the  Orari-Whihi-Temuka  flood 
control  scheme  was  undertaken.  The  flooding  is 
caused  by  rapid  runoff  from  the  head  waters  in  the 
mountains  and  unstable  aggrading  alluvial  channels 
downstream.  Farming  practice  has  aggravated  the 
conditions  by  changing  the  type  and  amount  of 
vegetative  cover  and  introducing  obstructions, 
such  as  growing  willow  fence  posts,  to  river  flow. 
Only  1/6  of  a  large  flood  could  pass  the  willows  of 
the  lower  Orari.  The  objects  of  the  flood  control  sh- 
ceme  are  to  prevent  Orari  floodwaters  from  enter- 
ing the  other  systems,  to  prevent  flooding  of 
120,000  acres  of  farmland,  and  to  provide 
adequate  drainage  for  farmland.  The  design  flood 
of  45,000  cu  ft  per  sec,  a  100  yr  event  for  the  Orari 
and  50  for  the  others,  will  be  controlled  by  divert- 
ing 9,000  cu  ft  per  sec  from  the  Orari  into  Coopers 
Creek  and  handling  the  remaining  36,000  by  chan- 
nel straightening,  other  channel  improvements,  and 
levees.  Drainage  has  improved  to  the  extent  that 
20-30%  of  formerly  wet  areas  are  now  in  wheat. 
Productivity  of  once-flooded  areas  has  increased 
over  400%,  and  stock  numbers,  600%. 
W68-00548 


ENVIRONMENTAL  PARAMETERS  AND 
MARSH  FORAMINIFERA, 

Scripps   Institution   of  Oceanography,   California 

Univ.,  La  Jolla,  Calif. 

John  S.  Bradshaw. 

Limnol  and  Oceanogr,  Vol  1 3,  No  1 ,  pp  26-38,  Jan 

1968.  13  p,  10  fig,  1 3  ref. 

Descriptors:  'Marshes,  Tidal  effects,  Wetlands, 
Environmental  effects,  Bays,  Sediments,  Salinity, 
Monitoring,  Diurnal  distribution,  Water  tempera- 
ture, Oxygen  demand,  Marsh  plants,  Aquatic 
habitats,  Histograms,  Hydrogen  ion  concentration. 
Analytical  techniques,  California,  Instrumentation, 
Ecotypes. 

Identifiers:  'Marsh  foraminifera,  Microhabitats, 
Tidal  flats,  Algal  masses,  Seasonal  variations, 
'Multifactor  environment  recorder. 
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A  multifactor  instrument,  designed  to  record  con- 
tinuously many  environmental  factors  in  situ,  pro- 
vided data  which  are  analyzed  in  connection  with  a 
study  of  marsh  foraminifera.  Continuous  records  of 
environmental  factors  were  made  in  a  marine 
marsh  of  air  and  water  temperature,  light  intensity, 
wind  speed,  oxygen  concentration,  pH,  Eh,  sodium 
ion,  sulfide  ion,  salinity,  and  tide  height.  Vertical 
changes  in  pH,  Eh,  oxygen,  and  sulfide  were  rela- 
tively large  compared  to  other  variations.  Horizon- 
tal differences  in  pH  and  oxygen  were  due  to  vary- 
ing amounts  of  vegetation.  Variations  due  to  tidal 
action  affected  all  water  parameters.  At  ebb  tide, 
salinities  increased  from  approximately  34%  to  as 
much  as  50%,  while  pH  decreased  from  approxi- 
mately 8.2  at  high  water  to  as  low  as  6.8.  Diurnal 
variations  were  large,  with  %  oxygen  saturation 
values  varying  from  approximately  10%  to  as  high 
as  270%.  Maximum  and  minimum  values  as  well  as 
the  %  of  time  these  values  fall  between  a  given  set 
of  conditions  are  presented,  and  various  applica- 
tions to  seasonal  occurrences  of  foraminifera  are 
discussed. 
W68-00562 


STUDY  OF  THE  RELATIONSHIP  BETWEEN 
SURFACE  AND  SUBSURFACE  FISSURE- 
KARST  WATERS  IN  THE  AY  RIVER  BASIN, 

Russian  Translations   Board,  Amer.  Geophysical 

Union,  Wash,  DC. 

P.  V.  Molitvin. 

Soviet  Hydrol  Selec  Pap  No  6,  pp  557-567,  1966. 

1 1  p.  3  fig,  3  tab,  6  ref. 

Descriptors:  *Karst,  Carbonate  rocks,  Caves, 
•Drainage  effects,  Mine  drainage,  'Sinks,  'Subsur- 
face drainage,  Underground  streams.  Stream  gages, 
Dye  releases.  Tracers,  Surface-groundwater  rela- 
tionships, Springs,  Bedrock,  Gaging  stations. 
Identifiers:  'USSR,  Bauxite  mine  water  control. 
Stream  gaging.  Surface-underground  drainage  rela- 
tions, 'Groundwater  runoff. 

A  series  of  dye  tracer  experiments  were  performed 
to  learn  source,  rate,  and  path  of  movement  of 
waters  in  karst  channels  in  order  to  determine  the 
best  method  for  draining  a  bauxite  mine  in  a  karst 
area.  The  Ay  basin,  in  the  western  foothills  of  the 
Southern  Urals,  includes  both  karst  and  nonkarst 
terrain.  Calcareous  rocks  occur  400-500  m  thick, 
and  the  entire  thickness  has  solution  openings 
which  are  much  better  developed  in  the  upper  230- 
240  m.  The  region  has  almost  no  surface  runoff. 
The  flow  of  the  Ay  and  its  tributaries  is  lost  when  it 
enters  the  karst.  Dye  tracer  studies  showed  direct 
connection  between  the  river  and  the  mine  site 
with  flow  rates  up  to  100  m  per  hour,  and  also  that 
there  are  no  groundwater  divides  corresponding  to 
the  divides  between  tributaries  of  the  Ay. 
Hydrometric  studies  showed  from  12.0  million  cu 
m  to  19.85  million  cu  m  per  yr  diverted  un- 
derground. After  a  proposed  diversion  of  the  river 
around  the  karst  area,  enough  flow  would  remain 
to  require  a  pumping  station  with  a  capacity  of 
5,500  cu  m  per  hr  in  the  mine. 
W68-00565 


FLOODS  AT  ARECIBO,  PUERTO  RICO, 

Geological  Survey. 

I.  J.  Hickenlooper. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-271,   I 

sheet,  1968.  2  fig,  1  map. 

Descriptors:    'Floods,   Streams,    Surface    waters, 
♦Puerto  Rico,  Karst,  Flood  protection.  Dams. 
Identifiers:    Flood    frequencies,    Arecibo,    Puerto 
Rico,  Indirect  flood,  Measurements. 

The  areas  inundated  in  the  floods  of  Sept  13,  1928 
and  Oct  13,  1954  are  delinated  on  a  1:20,000  scale 
topographic  base  map.  The  greatest  known  flood 
occurred  Aug  8,  1 899,  but  its  extent  has  not  been 
determined.  Since  1942,  the  regimen  of  the  river 
has  been  altered  by  dams  upstream  from  the  study 
area.  The  areas  inundated  and  the  2  flood  profiles 
shown  are  for  valley  conditions  at  the  time  of  the 
floods.  The  recurrence  intergal  of  the  1928  flood  is 


estimated  to  be  34  yr,  and  the  1954  flood,  20  yr. 
The  intervals  of  2  other  floods  are  tabulated. 
W68-00577 


LABORATORY  AND  FIELD  TESTS  OF  POND 
SEALING  BY  CHEMICAL  TREATMENT, 

Tennessee  Univ.,  Knoxville. 
John  1.  Sewell. 

Tennessee   Agricultural  Experiment  Station   Bul- 
letin 437,  March,  1968.  25  p.  lOfig.  7  tab,  lOref. 

Descriptors:  'Seepage,  'Permeability,  'Reservoir 
leakage,    'Reservoirs,    'Darcy's    law.    Lagoons, 
Ponds,  Farm  ponds,  Water  holes. 
Identifiers:  'Pond  sealing. 

Over  500  permeability  tests  with  8  soil-dispersing 
chemicals  were  conducted  on  9  Tenn.  soil  types. 
Sodium  pyrophosphate  treatments  at  2  and  sodium 
carbonate  (soda  ash)  at  5  tons  per  acre  were  the 
most  successful.  These  treatments  costing  approxi- 
mately $375  per  acre  for  chemicals  reduced  the 
permeability  of  the  9  soils  to  from  1/10  to  1/100  of 
the  permeability  of  identical  but  untreated  samples. 
Laboratory  test  results  suggest  that  at  least  I  ft.  of 
well  compacted  relatively  impervious  seal  blanket 
over  porous  areas  of  pond  floors  is  necessary  to 
prevent  rupture  of  the  seal  blanket  under  10-ft. 
heads.  Nine  seriously  leaking  ponds  were  treated 
according  to  the  best  procedures  developed  in  the 
laboratory.  Eight  of  these  treated  ponds  held  well; 
and  between  Jan.  1  and  Nov.  15,  1967,  the  mean 
ratio  of  minimum  to  maximum  pond  depths  was 
0.74.  One  pond  developed  serious  leaks  which 
were  successfully  repaired  to  a  pond  depth  of  6  ft. 
The  field  tests  substantiated  the  laboratory  tests  in 
that  chemical  treatments  can,  for  certain  situations, 
be  effective  in  reducing  reservoir  seepage. 
W68-00580 


WATER  LAW  IN  MICHIGAN -SECTIONS  I-IIB, 

Theodore  Lauer,  Dominic  King,  and  Wilbert  L. 

Ziegler. 

In  Water  Resources  and  the  Law,  pp  423-455, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  32 

p,  l64ref(seeW68-00581). 

Descriptors:  'Consumptive  use,  'Riparian  rights, 
Riparian  land,  Bank  erosion,  Ownership  of  beds. 
Accretion  (Legal  aspects),  Reasonable  use,  Avul- 
sion, Domestic  water,  Municipal  water,  Prescrip- 
tive rights,  'Water  law.  Remedies,  'Michigan, 
Watercourses  (Legal),  Water  rights,  Surface 
waters.  Navigable  waters.  Non-navigable  waters. 
Identifiers:  Great  Lakes  Submerged  Lands  Act. 

The  article  reviews  the  law  of  Michigan  governing 
consumptive  use,  diversion,  pollution,  and  drainage 
of  water,  and  also  uses  of  water  for  navigation  and 
recreation.  The  law  applying  to  surface  waters  is 
first  examined.  Riparian  ownership  is  analyzed  as 
to  what  land  is  riparian,  the  interests  required  for 
an  individual  to  assert  riparian  rights,  ownership  of 
submerged  lands,  and  the  effect  of  natural  modifi- 
cation of  the  shoreline.  It  is  noted  that  Michigan 
law  regarding  the  ownership  of  beds  of  navigable 
waters  has  developed  along  two  distinct  lines,  one 
dealing  with  beds  of  inland  streams  and  lakes  and 
the  other  involving  the  bed  of  the  Great  Lakes.  The 
law  governing  the  use  of  surface  water  is  set  forth 
as  it  applies  to  consumptive  uses.  The  reasonable 
use  doctrine,  which  applies  to  consumptive  uses  on 
streams  and  lakes,  is  analyzed.  Domestic  uses,  mu- 
nicipal uses,  and  prescriptive  rights  to  a  consump- 
tive use  of  water  are  discussed.  Remedies  for  a 
wrongful  consumptive  use  include  injunction  and 
compensation  for  damages.  Only  individuals  in- 
jured by  the  wrongful  use  are  proper  party  plain- 
tiffs. 
W68-00600 


WATER  LAW  IN  MICHIGAN-SECTION  IIB, 

Theodore  Lauer,  Dominic  King,  and  Wilbert  L. 

Ziegler. 

In  Water  Resources  and  the  Law,  pp  455-489, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  39 

p,222ref(seeW68-00581). 


Descriptors:  Surface  waters,  'Michigan,  'Wate 
law,  Water  rights,  'Water  pollution,  Storage 
Navigable  waters,  'Navigation,  Remedies 
Prescriptive  rights,  Watercourses  (Legal),  Publi 
rights,  Riparian  rights.  Fishing,  Huntinf 
Swimming,  Legislation,  Administrative  agencies 
Trapping. 

Identifiers:  Michigan  Water  Resources  Commis 
sion,  Public  nuisance,  Private  nuisance. 

The  law  governing  non-consumptive  uses  of  sui 
face  water  in  Michigan  is  examined.  Such  uses  in 
elude  pollution,  detention,  navigation,  and  relate' 
uses.  The  reasonable  use  doctrine  provides  a  foun 
dation  for  determining  the  degree  to  which  person 
can  pollute  a  waterbody.  The  important  distinctio 
between  pollution  as  a  public  or  private  nuisance  i 
discussed.  Remedies  for  unreasonable  pollution  in 
elude  injunctive  relief,  monetary  damages  and  sel 
help.  A  prescriptive  right  to  pollute  can  be  game 
by  adverse  and  continuous  pollution  for  fiftee 
years.  Prescriptive  rights  to  pollute  are  limited  t 
uses  and  amounts  made  for  the  full  prescriptiv 
period.  State  and  local  control  of  pollution  is  cor. 
trolled  by  statute,  the  primary  responsibility  restin 
with  the  Michigan  Water  Resources  Commissior 
which  has  broad  power  to  set  standards  and  t 
regulate  pollutants.  Detention  is  governed  by  th 
reasonable  use  test.  Tests  for  determining  whethe 
waterways  are  open  to  the  public  for  navigatior 
the  rights  of  the  public  incident  to  navigation,  th 
comparative  rights  of  riparian  owners  and  navigj 
tors,  and  the  rights  of  the  public  to  fish,  swim,  hun 
and  trap  upon  and  adjacent  to  the  state's  waterwa) 
are  discussed. 
W68-0060I 


WATER  LAW  IN  MICHIGAN-SECTION  II  C, 

Theodore  Lauer,  Dominic  King,  and  Wilbert  L. 

Ziegler. 

In  Water  Resources  and  the  Law,  pp  490-521 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  3 

p,  180ref(seeW68-0058l). 

Descriptors:  'Michigan,  'Water  law.  Surface  n. 
noff,  'Surface  drainage,  Obstruction  to  flow,  Flo' 
augmentation.  Drainage  patterns  (Geologic 
Remedies,  Judicial  decisions,  Condemnatioi 
Prescriptive  rights.  Dams,  Water  policy,  Damage 
Impoundments,  Watercourses  (Legal),  Artifici; 
watercourses. 

Identifiers:  Concentration  of  flow,  Public  polic; 
Natural  rights.  Property  rights.  Estoppel. 

This  section  discusses  in  detail  Michigan  law  dea 
ing  with  the  drainage  of  water.  Interference  wit 
surface  water  drainage  usually  takes  one  of  thre 
forms:  ( 1 )  obstruction  of  flow;  (2)  increase  of  flo» 
and  (3)  artificial  concentration  of  flow.  The  fin 
part  deals  with  wrongful  interference  with  th 
legally  protected  drainage  pattern  and  wit 
remedies  available  to  those  whose  rights  are  advei 
sely  affected  by  such  interferences.  The  secon 
part  examines  the  manner  in  which  changes  ma 
legally  be  made  in  the  existing  drainage  patten 
The  general  rule  in  Michigan  is  that  it  is  wrongful  t 
disturb  the  existing  legally  protected  pattern  c 
drainage.  Each  of  the  forms  of  interference  wit 
drainage  is  discussed  in  relation  to  streams  an 
lakes,  artificial  watercourses,  and  diffused  surfac 
water.  Remedies  available  to  an  injured  party  i 
surface  water  drainage  problems  include  monetat 
damages,  injunctive  relief,  and  self-help.  Right 
constituting  the  structure  of  the  existing  drainag 
pattern  include  natural  rights,  rights  originatin 
through  judicial  declaration  of  public  policy,  an 
rights  acquired  by  grant  or  lease,  condemnatioi 
prescription  and  estoppel. 
W68-00602 


DROGEN  WHOLESALE  ELECTRIC  SLPPL> 
INC,  V  STATE  (INTERFERENCE  OF  NATLRA 
RIVER  FLOW  BY  BRIDGE  CONSTRUCTION). 

7  A  D  2d  763,  276  N  Y  S  2d  1015-1019  ( 1967). 

Descriptors:  Watercourses  (Legal),  Floods.  Ovei 
flow,  'River  flow,  Flood  damage.  'Negligent  inur 
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lation,  'Surface  runoff,  *Flood  forecasting.  New 
fork.  Judicial  decisions. 

n  1934,  the  State  built  a  new  bridge  across  the 
usquehana  River  to  replace  an  old  one.  The 
outherly  approach  to  the  new  bridge  was  raised 
ubstantially,  causing  lands  to  be  inundated  in  flood 
eriods  that  had  never  been  flooded  before.  The 
laintiffs'  claimed  that  the  damage  to  the  property 
ias  a  result  of  the  bridge's  interference  with  the 
atural  flow  of  the  river  and  that  it  should  have 
een  anticipated  by  the  State.  The  trial  court  held 
>r  the  plaintiffs.  On  appeal,  the  State  argued  that 
le  waters  causing  the  damage  were  surface  waters 
nd  disavowed  any  duty  to  permit  the  free  flow  of 
irface  waters  under  its  causeway.  The  Supreme 
ourt.  Appellate  Division,  rejected  the  State's  con- 
:ntion,  ruling  that  a  finding  of  surface  waters  caus- 
ig  the  damage  could  not  be  supported  by  the 
.idence  in  the  record.  Instead,  the  evidence 
lowed  unequivocally  that  the  southerly  approach 
ocked  the  natural  flood  plain  and  constituted  a 
igligent  interference  with  the  flow  of  the  river, 
'aters  cease  being  characterized  as  surface  when 
ley  reach  a  stream  channel. 
'68-00610 


ICHOLSON  V  DOYLE  (RELATIVE  RIGHTS 
i  ALTERATION  OF  FLOW  OF  SURFACE 
ATER). 

18  A  2d  689-691  (Vt  1966). 

escriptors:  *Vermont,  'Culverts,  'Alteration  of 
>w,  'Relative  rights.  Watercourses  (Legal), 
pes,  Remedies,  Damage,  Judicial  decisions,  Ob- 
ruction  to  flow,  Streams,  Artificial  watercourses, 
itural  stream,  Northeast  U  S,  Running  waters, 
ream  flow,  Roads. 

entifiers:  'Upper  estate,  Lower  estate,  Damages 
.egal  aspects). 

lis  was  an  action  for  damages  caused  by  flooding, 
small  brook  ran  across  plaintiff's  property,  then 
ross  defendants'  property,  then  into  a  24  in.  cul- 
rt  under  a  road.  Defendants  placed  a  24  in.  pipe 
the  bed  of  the  brook  from  plaintiff's  property 
le  to  the  culvert,  and  graded  over  this  for  a  lawn, 
aintiff  s  cellar  was  damaged  by  flooding  from  the 
ook.  The  burden  was  on  plaintiff  to  show  that  de- 
viant's actions  were  a  cause  of  the  flooding.  The 
icing  of  the  pipe  by  defendants  was  found  to  be 
t  such  a  substantial  deviation  from  the  course  or 
e  of  the  brook  as  to  add  to  the  burden  of  plain- 
t's land  additional  waters.  Testimony  showed  that 
ior  to  defendant's  construction  water  had  backed 
on  plaintiff's  property  to  the  same  extent, 
dement  for  defendant  was  affirmed. 
68-00616 


ATE  V  CAIN  (LIMITATIONS  ON  LANDFILL 
•ERATIONS  BY  LAKE  FRONT  OWNERS). 

6A2d  501-507  (Vt  1967). 

scriptors:  'Vermont,  Water  levels,  'Boundaries 
roperty),  Boundary  disputes,  Legal  aspects,  Judi- 
I  decisions,  'Low  water  mark,   Lakes,  Water 
el  fluctuations.  Watercourses  ( Legal ). 
:ntifier:  'Ordinary  low  water  mark. 

is  was  an  action  by  the  state  to  enjoin  lan- 
wners  from  proceeding  with  a  landfill  operation, 
the  form  of  a  dike,  in  a  portion  of  Lake  Cham- 
nn  immediately  in  front  of  the  owners'  shore  pro- 
rtv.  The  landowners  intended  to  put  the  dike  at 
:  low  water  mark  and  fill  in  behind  it  to  create 
ible  land  adjacent  to  the  usable  land  area  already 
ned  by  them.  The  Supreme  Court  of  Vermont 
ed  that  in  order  to  determine  the  ordinary  low 
ter  mark  of  the  lake,  which  would  be  the  boun- 
7  line  to  which  the  landowners  could  fill,  the 
:rage  of  the  normal  low  water  marks  for  a  given 
iod  of  time  must  be  used.  The  use  of  the  average 
the  lowest  water  level  reached  in  each  year  for  a 
en  number  of  years  was  not  the  ordinary  low 
ter  mark,  but  the  extraordinary  low  water  mark, 
icn  was  an  improper  method  of  determining  pro- 
1y  boundaries. 


W68-00636 
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AN     ATLAS    OF     LONG     ISLAND'S    WATER 
RESOURCES, 

US  Geological  Survey. 

P.  Cohen,  O.  L.  Franke,  and  B.  L.  Foxworthy. 

NY  Water  Resources  Comm  Bull  62,  117  p,  1968. 

50  plate,  131  ref. 

Descriptors:  'Groundwater,  'Saline  water,  'Saline 
water-freshwater  interfaces,  Confined  water,  Arte- 
sian wells.  Water  balance,  Streamflow,  Evapotrans- 
piration,  Runoff,  'Recharge,  'Discharge  (Water), 
'Recharge  wells,  'Pumping,  'Sewage  disposal, 
Thermal  pollution,  Groundwater  mining,  Planning, 
Skimming,  Aquifers,  Water  management-applied. 
Identifiers:  Water  budget,  Zone  of  diffusion, 
Skimming  wells,  'Long  Island,  Barrier  injection 
wells.  Pumping  troughs.  Recharge  basins. 

The  groundwater  reservoir  is  a  saturated,  wedge- 
shaped  mass  of  deposits  0  to  2000  ft  thick.  The 
saturated  volume  is  estimated  to  be  180  cu  mi  and 
dewatering  would  yield  3-6  trillion  gal.  The  arte- 
sian-pressure surface  is  a  few  ft  lower  than  the 
water  table  near  the  middle  of  the  island  and  a  few 
ft  higher  near  the  coasts.  Annual  precipitation 
averages  44  in.  ( 1600  mgd);evapotranspiration,  21 
in.;  and  recharge,  23  in.  (820  mgd).  Average 
streamflow  is  340  mgd  of  which  95%  is  discharged 
groundwater.  Estimated  nautral  groundwater 
discharge  is  820  mgd-320  to  streams,  470  to  the 
sea,  15  to  springs,  15  to  evapotranspiration.  Dis- 
solved solids  average  less  than  50  ppm.  Fresh  and 
salty  water  are  hydraulically  connected,  and  local 
overdevelopment  has  caused  salt-water  intrusion. 
Recharge  of  air-conditioning  water  has  caused 
thermal  pollution,  and  there  is  some  sewage  and  in- 
dustrial pollution.  Proposals  for  sea-water  en- 
croachment control  include:  continuing  present 
regulations;  using  barrier  injection  wells,  pumping 
troughs,  recharge  basins,  and  skimming-wells  that 
reduce  stream  discharge;  and  controlling  en- 
croachment to  establish  a  new  equilibrium. 
W68-00335 


GROUNDWATER  RESOURCES  OF  NUECES 
AND  SAN  PATRICIO  COUNTIES,  TEXAS, 

US  Geological  Survey. 

George  H.  Shafer. 

Tex  Water  Develop  Board  Rep  73,  129  p,  May 

1968.  18  fig,  14  tab,  58  ref. 

Descriptors:  'Groundwater,  'Municipal  water,  'Ir- 
rigation water,  Stock  water,  Domestic  water, 
Transmissivity,  Groundwater  mining,  Injection, 
Saline  water,  Oil  industry,  Waste  disposal,  Texas, 
Water  sources,  Water  utilization,  'Saline  water  in- 
trusion. Water  wells,  Brine  disposal,  Aquifer 
characteristics. 

Identifiers:  Corpus  Christi,  Texas,  Nueces  and  San 
Patricio  Counties,  Texas,  Gulf  Coast  aquifer. 

In  1964,  15.6  mgd  was  pumped,  of  which  public 
supply  used  2.3;  irrigation,  8.2;  industrial,  2.1;  and 
domestic  and  stock,  3.0  mgd.  The  coefficient  of 
transmissibility  ranges  from  1500  to  24,000  gpd/ft. 
Further  development  of  a  few  mgd  may  be  possible 
without  depletion  of  salt-water  intrusion  in 
northwest  San  Patricio  County,  where  yields  could 
be  1700  gpm.  A  few  million  acre-ft  might  be 
withdrawn  economically  from  storage.  Large  quan- 
tities of  moderately  saline  water  are  available.  In- 
jection wells  are  considered  the  best  way  to  dispose 
of  oil-well  salt  water,  but  only  23.9%  of  the  total 
quantity  in  Nueces  County  and  9%  in  San  Patricio 
County  is  injected. 
W68-00355 


GROUND  WATER  IN  ECONOMIC  DEVELOP- 
MENT, 

Utah   State    University,  College   of  Engineering, 

Logan. 

D.  F.  Peterson. 

Ground  Water,  Vol  6,  No  3,  pp  33-41,  May-June 

1 968.  9  p,  5  fig,  3  tab,  Href. 


Descriptors:  'Groundwater,  Water  supply,  'Water 
resources  development,  Water  quality,  'Water 
management  (Applied),  'Saturated  soils,  Canal 
seepage,  Wells,  Drainage  wells,  Shallow  wells, 
Saline  water  intrusion.  Economics,  Water  policy, 
Waste  water  disposal,  Crop  production,  Ground- 
water mining. 

Identifiers:  'Israel,  'West  Pakistan,  Economic 
development,  Potential  water  supply,  Water  needs, 
Waterlogging. 

Described  are  the  effects  of  large-scale  ground- 
water developments  for  irrigation  on  the 
economics  of  Israel  and  West  Pakistan.  Ground- 
water furnishes  over  1/2  the  total  water  supply  in 
Israel.  Water  management  also  makes  it  possible  to 
use  surface  water  and  reclaimed  sewage  as  firm 
sources.  By  the  mid-1970's,  Israel  will  be  using  all 
available  fresh  waters  and  will  have  to  use 
desalinated  water  to  increase  supplies.  Efficient  use 
of  water  resources  has  improved  the  economy  so 
that  more  expensive  sources  will  be  economical  in 
the  future.  Between  1948  and  1965  the  value  of 
crops  rose  from  44.4  million  pounds  to  271.1  mil- 
lion; irrigation,  from  208,000  ac  ft  to  880,000;  ir- 
rigated area,  from  75,000  acres  to  395,000.  Since 
1890,  in  West  Pakistan  level  terrain  and  leaky 
canals  have  caused  waterlogging  and  salinity  of 
over  25  million  acres  of  irrigated  land  though  water 
supplies  were  only  partly  adequate  for  irrigation. 
By  the  1950's  starvation  threatened.  Since  I960, 
groundwater  development  by  the  government 
resulted  in  3,500  tube  wells  of  3  cfs  capacity,  and 
30,000  private  wells  of  1  cfs.  Agricultural  produc- 
tion and  fertilizer  use  are  rapidly  increasing  as  both 
drainage  and  water  supply  improve.  Groundwater 
mining  may  yield  annually  about  28  million  ac  ft. 
W68-00357 


GROUNDWATER   AND   BEDROCK   DELINEA- 
TION  IN  SOUTHEASTERN  MICHIGAN, 

Wayne  State  University. 

Andrew  J.  Mozola. 

Annual  Progress  Report  on  Project  to  the  Office  of 

Water  Resources  Research,  Dept.  of  the  Interior 

1968. 

Descriptors:  'Bedrock  topography,  'Glacial  over- 
burden,   'Groundwater    pollution,    Groundwater 
levels,  Hydrogeology,  Geomorphology. 
Identifiers:  Southeastern  Michigan,  Environmental 
geology. 

Major  objective  involved  is  delineation  of  the  pre- 
glacial  drainage  pattern  and  changes  imposed  upon 
this  pattern  by  repeated  glaciation  in  order  to  pro- 
vide basic  data  for  future  ground-water  investiga- 
tions and  development  in  an  eight-county 
metropolitan  area.  Existing  oil,  gas,  water  well,  and 
test-boring  records  were  used  to  compile  on  a 
county  basis,  bedrock  topography,  glacial  drift 
thickness,  and  water-level  maps  and  revise,  when- 
ever possible,  existing  bedrock  and  surficial  geolog- 
ic maps.  These  should  be  of  considerable  interest 
and  use  to  individuals  concerned  with  local  or  re- 
gional planning  activities.  Present  findings  indicate 
( 1 )  bedrock  surface  (350-400  ft.  relief)  is  a  highly 
dissected  one,  (2)  age  chronology  of  the 
Pleistocene  section  (0-500  ft)  is  essential  in  dif- 
ferentiating between  pre-glacially  and  glacially 
carved  bedrock  valleys,  and  (3)  increasing  ur- 
banization strongly  points  to  contamination  of 
Pleistocene  and  Paleozoic  aquifers;  the  former 
primarily  by  domestic  septic  tank  concentrations 
and  the  latter,  particularly  in  carbonate  terrain  with 
shallow  overburden,  by  septic  tanks  and  the  in- 
duced infiltration  of  polluted  surface  waters  by 
heavy  groundwater  withdrawal. 
W68-00491 


PLEISTOCENE  GEOLOGY  AND  GROUND 
WATER  RESOURCES,  TOWNSHIP  OF  ETO- 
BICOKE, 

Ontario  Department  of  Mines,  Toronto,  Canada 
A.  K.  Watt. 

Ontario  Dep  of  Mines  Geol  Rep  59,  50  p,  1968.  3 
fig,  1  map,  9  photo,  3  tab,  5  chart,  5  ref,  2  append. 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B— Groundwater  Management 


Descriptors:  'Groundwater,  *Geologic  control, 
'Hydrologic  data.  Aquifer  characteristics,  Water 
control.  Groundwater  movement,  Water  utiliza- 
tion, Data  collections.  Springs,  Water  sources,  Ob- 
servation wells,  Water  yield,  Glacial  drift,  Gravels, 
Sands,  Till,  Bedrock,  Water-level  fluctuations. 
Identifiers:  Canada,  *Etobicoke,  Ontario,  Toronto, 
Wells  data,  'Test  holes,  Water  level  measurements, 
Chemical  analyses  (Water). 

Details  are  presented  of  the  Pleistocene  geology 
and  groundwater  resources  of  Etobicoke 
Township,  York  County,  Ontario,  Canada.  This  is 
the  2d  in  a  series  of  reports  on  townships  with  spe- 
cial groundwater  problems.  After  World  War  II  a 
rapid  increase  in  residential  and  industrial  growth 
caused  a  water  shortage.  A  test-drilling  program 
failed  to  find  additional  water  supplies,  and  the 
Metropolitan  Toronto  Corporation  took  over  the 
township  waterworks  with  lake  water  completely 
replacing  the  well  water  in  off-peak  periods.  The  4 
municipal  wells  produced  3.5  mgd  in  1954  and 
1955  peak  demand  periods.  Tables  present  infor- 
mation collected  on  1,020  old  wells,  69  new  wells, 
and  64  test  holes.  A  geological  map,  scale  1  in./ 1/2 
mi,  a  well  location  map  (same  scale),  and  a  plate 
each  of  geologic  sections  and  hydrographs  are  in- 
cluded. The  surficial  material  is  glacial  till  inter- 
layered  with  sand  and  gravel  deposits.  To  produce 
much  water,  a  well  must  be  in  a  sand  or  gravel 
layer;  several  such  wells  yield  over  1000  gpm.  All 
the  high  capacity  wells  are  in  gravel  deposits  in  bu- 
ried valleys.  A  well  in  the  shale  bedrock  may  yield 
as  much  as  3  gpm.  Deep  drilling  increases  the  risk 
of  obtaining  salty  water.  Chemical  analyses  from  1 1 
wells  show  hard  water  with  up  to  366  ppm  Na  in  the 
deeper  bedrock  wells. 
W68-00516 


Descriptors:  'Groundwater,         Groundwater 

recharge.  Aquifers,  'Water  quality.  Natural 
recharge.  Discharge  (Water),  Radium 
radiosotopes,  Stratigraphy,  Radioactivity,  Mine 
water,  Wells,  Springs,  Geologic  control.  Water 
users,  'New  Mexico. 

Identifiers:  'McKinley  County,  Uranium  mine 
discharge.  Well  sampling.  Well  logs,  Potential 
water  supply,  Conductance. 

Geologic  conditions  and  the  general  availability 
and  chemical  quality  of  groundwaters  in  southeast- 
ern McKinley  County,  New  Mexico  are  described 
with  particular  emphasis  on  areas  where  large 
bodies  of  uranium  ores  are  present.  The  principal 
aquifers,  their  areal  extent,  and  their  areas  of 
recharge  and  discharge  are  discussed.  Water  wells 
are  furnished  by  1 6  distinct  aquifers,  mostly  arte- 
sian, in  rocks  that  range  in  age  from  Permian  to 
Quaternary.  Yields  of  300  gpm  are  obtained  from 
wells  that  tap  aquifers  in  the  Glorietta  Sandstone 
and  San  Andres  Limestone.  Groundwater  in 
adequate  quantities  and  of  usable  quality  for  stock 
and  domestic  use  is  available  throughout  southeast- 
ern McKinley  County.  Uranium  mines  discharge 
millions  of  gallons  of  water;  some  of  the  water  is 
used  in  the  mills,  but  most  of  it  is  pumped  to  waste. 
Groundwater  associated  with  the  uranium  deposits 
is  slightly  radioactive.  Several  samples  from  mines 
or  wells  contained  concentrations  of  radium 
somewhat  above  the  recommended  maximum  limit 
for  drinking  water.  Recharge  to  aquifers  in 
southeastern  McKinley  County  is  mainly  from 
precipitation  on  outcrops  of  the  rocks  and  from 
water  along  fault  zones. 
W68-00527 


HYDROGEOLOGIC  DATA  FOR  THE  LOWER 
THAMES  AND  SOUTHEASTERN  COASTAL 
RIVER  BASINS,  CONNECTICUT., 

US  Geological  Survey. 

Michael  A.  Cervione,  Jr.,  I.  G.  Grossman,  and 

Chester  E.Thomas,  Jr. 

Conn  Water  Resources  Bull  No  16,  65  p,  1968.  1 

fig,  1  plate,  10  tab,  1 5  ref. 

Descriptors:  'Groundwater,  Water  wells, 
'Hydrologic  data,  Chemical  analysis.  Water  quali- 
ty, Water  levels,  'Data  collections.  Temperature, 
Conductivity,  'Streamflow,  Low  flow,  Wells, 
Water,  Streams,  Discharge  measurement,  Connec- 
ticut, Gaging  stations,  Stream  gages.  Springs. 
Identifiers:  Specific  conductance,  'Well  data, 
•Chemical  analyses  (Water),  Water-level  measure- 
ments, Drillers'  logs,  Thames  River. 

Hydrologic  and  geologic  data  covering  the  water 
resources  of  the  Lower  Thames  and  southeastern 
coastal  rivers  of  Connecticut  are  presented.  The 
data  resulted  from  an  investigation  by  the  U.S. 
Geological  Survey  on  cooperation  with  the  Con- 
necticut Water  Resources  Commission  and  are 
presented  in  tabular  form  to  accompany  a  separate- 
ly published  interpretive  report.  Groundwater  data 
include  records  of  about  740  wells,  5  springs,  and 
logs  of  229  wells  and  test  holes.  Partial  records  of 
33  gaging  stations,  each  having  from  3  to  17 
discharge  measurements  and  from  6  to  46  stage 
measurements  made  from  1960  to  1964,  are  tabu- 
lated. Chemical  analysis  data  include  silica,  iron, 
manganese,  calcium,  magnesium,  sodium,  potassi- 
um, bicarbonate  sulfate,  chloride,  fluoride,  nitrate, 
phosphate,  TDS,  dissolved  oxygen,  ABS,  and  tur- 
bidity. Data  collection  sites  are  shown  on  a  topo- 
graphic map,  scale  1:48,000. 
W68-00526 


GEOLOGY  AND  GROUND-WATER  OCCUR- 
RENCE IN  SOUTHEASTERN  MCKINLEY 
COUNTY,  NEW  MEXICO, 

US  Geological  Survey. 

James  B.  Cooper,  and  Edward  C.  John. 

NMex  State  Eng  Tech  Rep  35,  108  p,  1968.  7  fig,  2 

plate,  5  tab,  58  ref. 


MANAGEMENT  OF  GROUND  WATER 
AQUIFERS, 

Leggette,  Brashears  and  Graham,  New  York.  NY. 
Jack  B.Graham. 

J  Amer  Water  Works  Ass,  Vol  60,  No  6,  pp  640- 
644.  June  1968.  5  p. 

Descriptors:  'Aquifers,  'Administration.  'Water 
management  (Applied),  Aquifer  characteristics, 
Hydrologic  aspects.  Groundwater  movement. 
Waste  water  disposal.  Land  subsidence,  Water 
reuse.  Saline  water.  Water  utilization.  Detergents. 
Input-output  analysis,  Recharge,  Sewage  treat- 
ment. 

Identifiers.  'Aquifer  management  Disposal  wells. 
Water  quality  problems.  Aquifer  potential,  Un- 
derground system. 

An  aquifer  is  defined,  administrative  agencies  are 
described,  and  hydrogeologic  data  requirements 
are  outlined  for  effective  aquifer  management. 
Water  quality  problems  are  outlined  in  relation  to 
aquifer  management,  particularly  artificial  recharg- 
ing and  waste  disposal  by  wells.  The  degree  to 
which  future  water  administration  is  undertaken 
will  be  dictated  by  need.  Benefits  of  essentially 
complete  aquifer  management  will  be  cheaper  than 
demineralization  of  brackish  water  or  long  distance 
importation.  Complete  management  is  defined  as 
including  stringent  controls  over  water  pollution, 
regulation  of  withdrawal,  widespread  facilities  for 
artificial  recharge,  use  of  excess  surface  sources  in- 
cluding treated  sewage,  and  utilization  of  slightly 
mineralized  groundwater  that  is  undeveloped 
because  of  its  quality.  Full  utilization  of  aquifers, 
consistent  with  the  hydrologic  limitations  of  the 
system,  is  encouraged. 
W68-00528 

GILBERT-STAATEN  RIVERS  GROUNDWATER 
INVESTIGATION -HYDROGEOLOGICAL  RE- 
PORT OF  THE  GILBERT  DELTA'  AREA, 

Geological  Survey  of  Queensland,  Brisbane,  Aus- 
tralia. 

k    R   Warner 

Geol  Surv  of  Queensland  Rep  No  24,  18  p,  1968.  4 
fig,  1  map,  10  tab,  61  ref,  2  append. 

Descriptors:  'Groundwater.  'Hydrology,  Un- 
derflow, Water  quality.  Boreholes,  Water  supply. 
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Geomorphology,    Deltas,   Irrigation,   River   beds 
Channels,  Fluorides,  Water  utilization,  Salinity. 
Identifiers:     'Australia,    Gilbert-Staaten     Rivers 
Water  bore  records,  Geologic  section. 

A  hydrogeological  investigation  was  initiated  if1 
1965  to  determine  the  availability  of  underground 
water  for  possible  irrigation  in  the  Gilbert  am 
Staaten  River  area.  Groundwater  suitable  for  ir*: 
rigation  was  not  found.  Supplies  suitable  fo 
domestic  use  are  limited,  the  best  prospects  beim, 
the  underflow  of  small  creeks  and  fossil  sand  dune, 
near  the  coast.  Groundwater  supplies  suitable  fo 
stock  use  are  available  in  many  parts  of  the  Tertiar 
Lynd  Formation  close  to  local  intake  areas,  espa 
cially  in  the  eastern  part  of  the  area  mapped;  bit 
the  proportion  of  successful  bores  is  not  likely  to  b 
greater  than  50%.  A  better  success  rate  for  well- 
may  be  obtained  if  bores  are  sited  close  to  sand 
creeks  of  intermittent  flow,  or  large  sandy  ridges  in 
dicative  of  former  stream  courses.  Artesian  flowin 
wells  can  be  obtained  at  depths  of  more  than  2,00 
ft  in  Mesozoic  sandstone,  but  high  fluoride  conter 
renders  the  water  unsuitable  for  human  or  stoc- 
drinking.  Alluvium  in  the  upstream  reaches  of  thi 
Gulf  rivers  could  provide  large  supplies  of  goo 
quality  water.  Tables  of  well  data,  water  analyse* 
and  a  geologic  map  in  color  are  given. 
W68-0053I 


GROUND-WATER  RESOURCES  DATA  O 
CHARLOTTE,  DE  SOTO,  AND  HARDEE  COUI* 
TIES,  FLORIDA, 

U  S  Geological  Survey. 

M.  I.  Kaufman,  and  N.  P.  Dion. 

Florida  Div  of  Geol  Inform  Circ,  No  53,  24  p.  I96i 

4  fig,  4  tab,  8  ref. 

Descriptors:  'Groundwater,  'Water  well 
Hydrologic  data,  Aquifers,  'Water  qualit- 
•Chemical  analysis,  Water  levels.  Data  collection* 
Subsurface  waters.  Water  yield,  Conductivit 
Temperature,  Florida. 

Identifiers:  'Well  data.  Chemical  analyses  ( Water 
Water-level  measurements,  Specific  conductance^ 

In  order  to  plan  the  future  water-resource  develo.' 
ment  of  Charlotte,  De  Soto,  and  Hardee  Countif 
Florida,  the  U.  S.  Geological  Survey,  in  cooper 
tion  with  the  Peace  River  Basin  Board  of  tl 
Southwest  Florida  Water  Management  Distric 
began  a  continuing  hydrologic  data  collection 
July  1963.  The  data  presented  constitute  the  ba« 
for  a  Map  Series  report.  Additional  data,  includii 
records  of  wells  and  chemical  analyses,  are  also  i 
eluded.  Locations  of  the  inventoried  wells  a 
shown  on  a  map.  The  relation  between  total  d 
solved  solids  content  and  specific  conductance 
the  waters  is  shown  graphically.  Well  invento 
data  and  chemical  analysis  reports  are  presented 
2  tables. 
W68-00542 

GEOLOGY  OF  APACHE  MOUNTAINS,  TRAN 
PECOS  TEXAS 

Texas  Univ.,  Department  of  Geology,  and  Bure 

of  Economic  Geology,  Austin,  Tex. 

John  W.Wood. 

Univ  of  Tex,  Austin,  Bur  of  Econ  Geol  Quadrant 

Map  No  35.  32  p,  1968.  2  tab,  94  ref. 

Descriptors:  'Water  resources,  'Texas,  Subsurfa 
waters.  Water  supply.  'Groundwater.  Wal 
utilization,  'Aquifers.  Domestic  water,  Sto 
water,  Municipal  water.  Springs,  Intermitte 
streams.  Alluvium,  Irrigation  wells,  Dissolv 
solids.  Surface  waters. 

Identifiers:  Apache  Mountains,  Texas,  Trans-Pec 
Texas,  Alluvial  water.  Kent,  Texas,  Bolson  f 
Sandstone  aquifers. 

The  occurrence  of  groundwater,  the  most  imw 
tant  resource  of  Trans-Pecos  Texas,  is  descnbi 
Surface  supplies  are  scarce,  a  little  water  is  slot 
in  numerous  earthen  stock  tanks,  which  ; 
frequently  dry  because  of  scanty  rainfall.  I 
streams  are  intermittent.  Springs  are  unknown 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  04 
Effects  on  Water  of  Man6s  Non-Water  Activities— Group  4C 


the  Apache  Mountains.  Wells  provide  domestic 
and  stock  water,  mostly  from  the  Cox  sandstone, 
the  principal  aquifer.  Around  the  western  margin 
of  the  Apaches  57  wells  ranging  in  production  from 
600  to  2,450  gpm  in  alluvium  and  bolson  fill  pro- 
vide enough  water  for  irrigation.  Their  average 
depth  is  about  450  ft.  Dissolved  solids  range  from 
413  to  2,900  ppm.  Wells  north  of  the  Apache 
Range  are  from  200  to  500  ft.  deep,  and  are 
probably  in  the  Cox  sandstone.  The  area  around 
Kent  imports  most  of  its  water  from  the  Davis 
Mountains. 
W68-00556 


ANNUAL  REPORT  ON  GROUND  WATER   IN 
ARIZONA,  SPRING  1966  TO  SPRING  1967, 

Ecological  Survey. 

Z.  L.  Cox. 

\riz  State  Land  Dep  Water-Resources  Rep,  No  36, 

13  p.  May  1968.  30  fig,  1  tab. 

Jescriptors:  *Groundwater,  Water  wells, 
'Hydrologic  data,  Aquifers,  *Water  levels.  Water 
able,  *Data  collections,  Water  level  fluctuations, 
Water  sources,  *Arizona,  Artesian  wells,  Observa- 
ion  wells,  Safe  yield,  Potentiometric  level, 
dentifiers:  Annual  groundwater  report,  Arizona, 
'Water  level  measurements. 

)ata  on  Arizona's  groundwater  supply  are  com- 
piled. Graphs  show  water  levels  in  selected  wells 
md  estimated  annual  pumpage  in  most  developed 
ireas.  Maps  show  depth  to  water  in  selected  wells 
n  spring  1967,  change  in  water  level  in  selected 
yells  from  1962-67,  potential  well  production  by 
reas,  and  areas  in  which  groundwater  data  are 
vailable.  Estimated  annual  groundwater  pumpage 
or  the  entire  period  of  record  is  tabulated.  The 
urrent  status  of  groundwater  programs  for  the 
itate  is  summarized  and  18  current  publications  of 
he  Arizona  District  are  listed.  The  current  ground- 
water conditions  of  the  State  are  listed  by  topo- 
raphic  provinces. 
V  68-00568 


IYDROLOGIC  RECONNAISSANCE  OF  SKULL 
ALLEY,  TOOELE  COUNTY,  UTAH, 

ieological  Survey. 
W.  Hood,  and  KM.  Waddell. 
Jtah  Dep  of  Natur  Resources  Tech  Publication  No 
8, 57  p,  1 968.  8  fig,  2  plate,  1 1  tab,  35  ref. 

lescriptors:  *Hydrogeology,  *Utah,  Precipitation 
Atmospheric),  Water  quality,  Surface  waters, 
iroundwater,  Evapotranspiration,  Natural 
ccharge,  Watersheds  (Basins),  Springs,  Wells, 
ieologic  control,  Water  analysis,  Geomorphology, 
leather  data,  Irrigation,  Land  use,  Water  utiliza- 
on. 

ientifiers:  *Skull  Valley,  Tooele  County,  Con- 
slidated  rocks,  Potential  water  supply. 

he  source,  movement,  chemical  quality,  and 
imposition  of  water  in  Skull  Valley  are  described, 
onsolidated  rocks  in  the  valley  are  the  framework 
f  the  880-sq-mi  drainage  basin;  they  outcrop  in 
ie  valley  and  uplands,  and  underlie  the  surface  at 
epths  controlled  by  the  geologic  structure.  Source 
f  water  is  precipitation  on  the  mountains.  Esti- 
lated  potential  long-term  average  annual  runoff 
om  the  uplands  is  32,000  acre-ft,  a  small  part  of 
Inch  flows  out  of  the  valley;  the  rest  becomes 
•charge  or  is  lost  through  evapotranspiration.  The 
wage  annual  aquifer  recharge  and  discharge  is 
om  30,000  to  50,000  acre-ft.  Evapotranspiration 
xounts  for  85%  of  the  groundwater  discharge. 
itr.nated  Perennial  vield  of  groundwater  is  up  to 
J.000  acre-ft.  Recoverable  stored  water  in  the  top 
JO  ft  of  saturated  unconsolidated  rocks  is  about 

3  million  acre-ft,  and  1  million  of  this  is  con- 
dered  chemically  suitable  for  irrigation  and 
,mest'c  "ses.  Quality  of  the  water  limits  potential 
"ley  development;  issolved-solids  content  ranges 
?m  98  to  1 7,200  ppm.  Saline  water  is  found  north 

losepa  and  in  parts  of  the  valley  south  of  losepa. 
ood  quality  water  underlies  the  alluvial  apron 
Jraenng  the  Stansbury  and  Onaqui  Mountains, 
«  greatest  recharge  areas. 


W68-00573 


WATER  LAW  IN  MICHIGAN-SECTIONS  III- 
IV, 

Theodore  Lauer,  Dominic  King,  and  Wilbert  L. 

Ziegler. 

In  Water  Resources  and  the   Law,  pp  522-531, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  10 

p,  31  ref(seeW68-00581). 

Descriptors:  "Michigan,  "Groundwater,  Percolat- 
ing water,  Underground  streams,  Reasonable  use, 
Water  pollution,  Consumptive  use,  Legislation,  Ju- 
dicial decisions.  Administrative  agencies,  "Water 
law. 

Identifiers:  English  rule.  Water  Resources  Commis- 
sion. 

The  legal  aspect  of  ground  water  centers  on  con- 
sumptive use  and  pollution.  Virtually  all  uses  of 
ground  water  are  consumptive  in  nature.  Legally, 
ground  water  is  divided  into  two  categories:  un- 
derground streams  and  percolating,  or  diffused, 
ground  water.  Rules  governing  the  use  of  water 
from  surface  watercourses  apply  to  underground 
streams,  although  there  is  a  presumption  in  favor  of 
ground  water  being  of  a  diffused  nature.  Of  the  two 
rules  governing  the  use  of  percolating  ground 
water,  the  English  common  law  rule  and  the  Amer- 
ican, or  reasonable  use  rule,  Michigan  has  adopted 
the  latter.  As  to  pollution  of  ground  water,  the 
Michigan  legislature  has  enacted  into  law  the 
reasonable  use  standard.  The  Water  Resources 
Commission  has  power  to  abate  ground  water  pol- 
lution caused  by  waste  disposal  that  is  unreasona- 
ble and  against  public  interest.  In  conclusion,  it  is 
pointed  out  that  although  the  purpose  of  the  study 
is  to  set  forth  present  legal  principles  governing 
water  use,  this  does  not  mean  that  there  are  not 
deficiencies  in  the  law.  Some  of  the  outstanding 
ones  are  pointed  out. 
W68-00603 


HART  V  D'AGOSTINI  (REASONABLE  USE  IN 
PUMPING  OF  SUBSURFACE  WATER). 

7  Mich  App  319, 1 5 1  N  W  2d  826-828  ( 1967). 

Descriptors:  "Subsurface  waters,  Water  sources, 
Wells,  Water  wells,  "Pumping,  Percolating  water, 
"Reasonable  use,  Beneficial  purpose,  Michigan. 

The  defendants  constructed  a  sanitary  sewer  trunk 
line  on  a  public  utility  easement  in  close  proximity 
to  the  plaintiff's  home.  Pumping  of  water  through 
1 2-foot  wells  driven  along  the  trunk  line  was  neces- 
sary to  lower  the  water,  so  the  construction  could 
proceed.  This  pumping  of  the  water  out  of  the  area 
of  the  sewer  construction  caused  the  plaintiff's  well 
to  go  temporarily  dry.  The  plaintiff  succeeded  in 
his  suit  for  damages  in  the  trial  court,  but  the  Court 
of  Appeals  of  Michigan  reversed.  The  reviewal  was 
based  on  the  premise  that  liability  for  intentional 
interference  with  the  subterranean  water  supply  of 
a  neighbor  depends  on  whether  the  causative  ac- 
tivity was  unreasonable.  The  court  concluded  that 
the  activity  was  not  unreasonable,  but  reasonable 
in  the  sense  that  the  improvement  and  develop- 
ment of  the  public  utility  easement,  which  would 
benefit  all  the  surrounding  homes,  required  such 
steps. 
W68-00612 

4C.  Effects  on  Water 
OF  Man6s  Non-Water 
Activities 


EFFECTS  OF  URBANIZATION, 

City  of  Philadelphia,  Pa. 

SamuelS.  Baxter. 

Water  Resources  Bull,  Vol  4,  No  1,  pp  51-56,  Mar 

1 968.  6  p. 

Descriptors:  "Community  development,  "Ur- 
banization, Taxes,  Social  aspects,  Urban  renewal, 
Land  use,  Drainage  systems,  Management,  Water 


supply,  Waste  disposal,  Pollution  abatement. 
Flooding,  Multiple-purpose  projects,  Legislation, 
Decision  making,  Technology,  "Public  health, 
Communication,  "Water  reuse. 
Identifiers:  "Urban  centers,  Political  factors,  Rate 
structures,  "Storm  sewers,  Duplicate  systems, 
Management  research. 

Reviewed  are  existing  urban  problems  and  the 
types  of  remedial  research  needed.  Particular  stress 
is  placed  on  economic,  social,  and  political  factors 
involved.  Cities  are  requiring  larger  taxes  and  ser- 
vice charges  because  of  increasing  demands  and 
needs  for  all  public  services.  This,  coupled  with  a 
reluctance  to  pay  for  the  services,  is  causing  urban 
groups  to  turn  more  and  more  to  Federal  sources 
and  less  to  State  governments  for  assistance. 
Shortages  and  failure  in  water  supply,  needed  water 
pollution  control,  flooding  caused  by  undersized 
storm  sewers,  and  fire  losses  resulting  from  low 
water  pressures  are  foremost  problems;  these  are 
complicated  by  growing  urbanization.  Increased 
Federal  funding  with  controls,  particularly  under 
various  water  quality  acts,  has  lessened  local  and 
state  control  of  problems.  Technical  research  must 
be  accompanied  by  improved  procedures  in 
management  and  finance.  It  is  concluded  that 
although  basic  research  may  provide  a  real 
breakthrough  in  water  knowledge,  there  is  need  to 
apply  more  fully  what  is  already  known  and  to  meet 
the  growing  problems  as  they  occur. 
W68-00333 


THE  GREAT  CHANGES  IN  THE 
MACROBENTHOS  OF  LAKE  VARESE 
BETWEENItaly.  the  period  1957-1962, 

Instituto  Italiano  di  Idrobiologia,  Verbania  Pallan- 

za,  Italy. 

G.  Bonomi. 

Acqua  Industriale,  21,  pp  1-4,  1962.  5  p. 

Descriptors:  "Eutrophication,  "Lakes,  Lake 
morphometry,  Benthic  fauna,  "Animal  popula- 
tions, Oligochaetes,  Midges,  Diptera,  Time,  Indus- 
trial wastes,  "Sewage,  Domestic  wastes,  On-site 
data  collections. 
Identifiers:  Italy,  Varese  Lake. 

Lake  Varese  (14.95  sq  km,  max  depth  25.7  m, 
mean  depth  10.7  m,  and  vol  162,400,000  cu  m), 
located  in  northern  Italy,  underwent  certain  major 
changes  in  its  benthic  fauna  between  1957  and 
1962.  By  comparing  the  numbers  of  certain  species 
in  and  the  biomass  of  the  benthic  fauna,  Bonomi 
noted  that,  during  this  interval,  Tendipes 
anthracinus  had  completely  disappeared,  the 
oligochaete  population  had  been  reduced,  and  the 
Chaoborus  flavicana  population  had  shown  a  mild 
increase  from  the  time  of  the  first  sampling  in  1957 
until  the  sampling  in  1962.  These  changes  were  at- 
tributed to  an  increase  of  human  and  industrial 
sewage.  More  data  will  be  needed  for  a  follow-up 
study  of  this  lake. 
W68-00464 


FEDERAL  POWER  COMMISSION  CONTROL 
OVER  RIVER  BASIN  DEVELOPMENT, 

Va  L  Rev  Assoc,  Charlottesville. 

Va  L  Rev,  Vol  5 1 ,  No  4,  pp  663-685 ,  May  1 965.  23 
p,  118  ref. 

Descriptors:  "Federal  Power  Act,  Federal  govern- 
ment, "River  basin  development,  "Hydroelectric 
project  licensing,  Navigation,  Watersheds  (Basins), 
Fish  recreation  facilities,  Pumped  storage,  Water 
storage,  Resource  allocation,  Multi-purpose  pro- 
jects, Wild  River  Act,  Federal-state  water  rights 
conflict,  Administrative  agencies,  Fish  barriers. 

The  Federal  Power  Act  of  1935,  is  reviewed  in  light 
of  its  past  failures  and  new  opportunities  for  effec- 
tive regulation.  The  previous  inability  of  the  FPC  to 
secure  an  adequate  jurisdictional  foundation  was 
cited  as  the  primary  reason  for  its  inability  to  pro- 
vide comprehensive  river  basin  control.  However, 
recent  interpretation  of  'navigable  waters'  and  'ef- 
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fects  on  commerce'  have  substantially  broadened 
the  FPC's  jurisdiction  and  should  permit  more 
meaningful  license  terms  and  conditions.  A  review 
of  the  FPC's  licensing  operations  over  the  past  15 
years  reveals  that  it  has  consistently  granted  licen- 
ses where  large  power  benefits  were  to  be  derived 
and  has  sought  to  minimize  harm  to  the  nonpower 
interests  through  use  of  license  conditions.  This 
technique  is  criticized  on  grounds  that  the  policy  of 
preserving  some  wilderness  is  ultimately  irrecon- 
cilable with  the  policy  of  developing  electric  power 
at  the  lowest  possible  cost;  and  that  attempts  to 
design  hydroelectric  facilities  to  minimize  their  ef- 
fect on  unspoiled  areas  do  not  provide  adequate 
protection  for  conservationists.  Recommendation 
is  made  for  conservationists  to  support  proposals, 
such  as  the  Wild  River  Act,  to  set  aside  specific 
streams  on  which  no  commercial  development 
would  be  allowed. 
W68-00605 

HAISCH  V  SOUTHAVEN  LAND  CO  (LEGAL 
ASPECTS  OF  URBANIZATION  ON  WATER 
YIELDS  AND  FLOW  RATES). 

274  F  Supp  392  (N  D  Miss  1967). 

Descriptors:  'Mississippi.  'Drainage  systems, 
Drainage  practices,  Legal  aspects,  Judicial  deci- 
sions. Reasonable  use,  Surface  waters,  Surface  ru- 
noff. Stream  flow. 

Under  Mississippi  law,  the  defendant  as  an  upper 
riparian  owner  had  the  right  to  improve  its  lands  by 
straightening  and  improving  water  courses  to  such 
width  and  depth  as  to  properly  drain  its  lands, 
although  the  result  of  the  improvements  would  be 
to  increase  the  volume  and  speed  of  the  flow  of 
these  streams  onto  the  lands  of  the  plaintiff.  The 
development  of  land  by  the  defendant  in  a 
metropolitan  area  as  a  residential-type  subdivision 
is  a  reasonable  use  of  the  land,  and  should  have 
been  anticipated  by  the  plaintiff.  Any  and  all 
damages  done  to  plaintiff's  property  by  reason  of 
defendant's  undertakings  are  losses  which  do  not 
give  rise  to  an  action  for  damages. 
W68-00629 

4D.  Watershed  Protection 


WHAT     FORESTS     MEAN     TO     SOIL     AND 
WATER. 

Tennessee  Valley  Authority.  Knoxville. 

Tennessee  Conservationist,  Vol  34,  No  3,  pp  13- 
14,  Mar  1968.  2  p,  5  photo. 

Descriptors:  'Erosion  control,  'Reforestation, 
Loblolly  pine.  Soil  loss,  Water  yield.  Runoff,  Peak 
discharge,  Timber  management,  'Sediment  traps, 
Pulpwood,  Water  bars,  Filter  strip. 
Identifiers:  'Alluvial  soils,  West  Tennessee,  Pine 
plantations,  Gross  return. 

Following  a  five-year  calibration  period  on  an  88- 
acre  experimental  watershed  in  west  Tennessee, 
erosion  control  measures  and  reforestation  were  in- 
itiated. Changes  in  watershed  hydrologic  charac- 
teristics were  rapid  and  dramatic.  A  second  phase 
of  the  study  measuring  the  hydrologic  effects  of 
timber  management  practices  began  seventeen 
years  later  with  the  establishment  of  a  permanent 
system  of  logging  trails  and  the  subsequent  removal 
of  pulpwoodthree  years  later. 
W68-00499 


AN 


EXPERIMENTAL 


THINNING 
WATERSHED, 

Tennessee  Valley  Authority,  Knoxville. 

William  H.  Nussbaumer. 

Forest  Farmer,  Vol  27,  No  9,  pp  10-11,  17,  May 

1968.  3  p,  5  photo. 

Descriptors:  'Erosion  control,  'Reforestation, 
Loblolly  pine.  Soil  loss,  Water  yield,  Runoff,  Peak 
discharge,  Timber  management,  'Sediment  traps, 
Pulpwood,  Water  bars,  Filter  strip. 


Identifiers:    'Alluvial    soils.   Western    Tennessee, 
Pine  plantations,  Gross  return. 

In  spring  1946  after  five  years  of  calibration,  an  88- 
acre  watershed  in  western  Tennessee,  typical  of 
large  areas  of  severely  eroded  alluvial  soils  in  that 
region,  was  brought  back  into  production  through 
erosion  control  measures  and  reforestation. 
Hydrologic  changes  were  rapid  and  dramatic.  After 
five  years:  ( 1 )  Surface  runoff  was  reduced  about  34 
percent.  (2)  Peak  discharges  dropped  75  percent. 
(3)  Subsurface  flow  increased.  (4)  Soil  loss  was  cut 
by  90  percent,  from  24.2  to  2.5  tons  per  acre  per 
year.  Improvement  continued  at  a  slower  rate  over 
the  next  ten  years  with  storm  runoff  recording  sub- 
stantial decreases.  By  1960,  soil-forest-water  rela- 
tionships were  stabilized  and  the  second  phase  of 
the  study  began -measuring  the  hydrologic  effects 
of  normal  timber  management  practices.  Two  miles 
of  permanent  logging  trail  was  completed  in  1963, 
and  three  years  later  494  cords  of  pulpwood  were 
harvested  from  some  70  acres.  A  reinventory  of  the 
residual  stand  shows  that  if  the  present  timber  is 
left  as  growing  stock,  an  estimated  yield  of  2.5  mil- 
lion board  feet  of  sawtimber  and  2,400  cords  of 
pulpwood  can  be  expected  over  the  next  25  years. 
The  total  gross  return  for  the  45-year  rotation  of 
the  planted  trees  should  be  about  $60,000,  an 
average  of  $  1 8  per  acre  per  year. 
W68-00500 

TDS   AND   SPECIFIC  GRAVITY   IN   GROUND 
WATERS 

Indian  Administration  Service,  Gauhati,  Assam,  In- 
dia, and  Lucknow  University,  Locknow,  India. 
S.  K.  Agnihotri,  and  D.  N.  Tewari. 
J  Amer  Water  Works  Ass,  Vol  60.  No  6.  pp  733- 
737,  June  1968.  5  p,  4  tab,  II  ref. 

Descriptors:      'Dissolved      solids.      Electrolytes, 

•Ionization,       'Specific       gravity,       'Analytical 

techniques,  Chemical  properties.  Water  chemistry, 

Groundwater. 

Identifiers:   'Dilute  solutions,  Hydrochemical  fa- 

cies,  Anions,  Electrostriction. 

Determination  of  specific  gravity  and  total  dis- 
solved solids  (TDS)  in  a  number  of  surface  and 
subsurface  water  samples  with  high  TDS  showed  a 
loose  relationship  between  these  parameters.  Study 
of  solutions  of  various  salts  present  in  natural 
waters  showed  no  common  factor  relating  TDS  and 
specific  gravity.  There  was,  however,  a  common 
factor  for  waters  of  similar  hydrochemical  facies. 
The  formula  TDS  =  (Sp  gr  -  1  )f,  when  f  is  an  empir- 
ical common  factor,  was  found  to  yield  values  of  f 
between  100  and  1 50.  Once  f  has  been  determined 
for  water  of  a  hydrochemical  facies  to  be  studied, 
the  relationship  given  can  be  used  to  calculate  ap- 
proximate TDS  quickly  in  the  field. 
W68-00539 

THE  EFFECT  OF  FIRE  ON  GEOMORPHIC 
PROCESSES  IN  THE  SAN  GABRIEL  MOUN- 
TAINS, CALIFORNIA, 

Wyoming  Univ.,  Laramie. 

Donald  O.  Doehring. 

Univof  WyoContrib  to  Geol.  Vol  7,  No  l.pp43- 

65.  Winter  1968.  23  p,  12  fig.  5  plate.  3  tab,  40  ref. 

Descriptors:  'Erosion,  'Accelerated  erosion. 
Debris  avalanches.  Degradation  (Stream).  Land- 
slides, Mass  wasting,  Rill  erosion.  Sheet  erosion, 
Stream  erosion,  'Burning,  Damages,  Floods. 
Geomorphology,  Precipitation  (Atmospheric), 
Sedimentation,  Storms,  California,  Runoff. 
Identifiers:  San  Gabriel  Range,  California,  San 
Dimas  Experimental  Forest,  'Fire-accelerated  ero- 
sion, Geomorphic  processes.  Normal  erosion. 

A  detailed  study  of  the  accelerated  erosion  during  a 
7-yr  period  following  a  fire  in  the  San  Dimas  Ex- 
perimental Forest  in  the  San  Gabriel  Mountains 
showed  that  the  fire-streamflood  sequence 
removed  in  a  short  time  the  equivalent  of  40-yr 
'normal'  erosion.  This  process  is  thought  to  be  es- 
sential 'non-normal'  element  in  the  formation  of 


present  landforms,  and  in  a  hypothetical  century  o 
erosion  it  would  remove  an  additional  3.0  in.  fronjj 
the  hillslopes  while  'normal'  erosion  would  remov. 
an  additional  1.6  in.  There  is  reason  to  believe  tha 
the  fire  frequency  is  approximately  3  burns  pe 
century  and  that  fire-accelerated  erosion  is  an  in 
tegral  part  of  the  geomorphic  process  in  the  Sai; 
Gabriel  Mountains.  The  heat  of  the  fires  removd 
soil  moisture  and  cohesiveness  so  that  debris  slide 
can  carry  the  soil  into  stream  channels  wheri 
higher   than    normal    runoff  (due    to   vegetation 
removal)  carries  it  away. 
W68-00547 


SEDIMENTATION  IN  THE  ESTUARY  OF  TH 

RIVER  CROUCH,  ESSEX,  ENGLAND, 

Fisheries  Laboratory,  Burnham  on  Crouch,  Esse: 

England. 

R.W.Sheldon. 

Limnol  and  Oceanogr,  Vol  13,  No  1 .  pp  72-83.  Ja< 

1968.  12  p,  10  fig,  25  ref. 

Descriptors:  'Sedimentation,  Tides,  Curren 
(Water),  Tidal  effects.  Sands,  Silts,  Wavt 
(Water),  Sediment  transport.  Erosion,  Turbulet 
flow,  Estuaries,  Marshes,  'Land  subsidence.  Pea 
Compaction,  Channels.  Embankments,  Drown* 
(Submerged). 

Identifiers:  'Estuary  sedimentation.  River  Crouci 
England,  Wave  action,  Depositional  cycle,  Ecolof 
cal  conditions. 

Distribution  of  sediments  in  the  River  Crouch,  E 
sex,  England  is  described  generally.  Source  of  tl 
sediments  may  be  offshore  deposits  of  boulder  cli 
eroded  by  tidal  currents.  This  eroded  materi 
could  produce  the  distribution  of  sedimentary  pt 
perties  found  in  the  Essex  estuaries  It  is  stated  th 
bottom  deposits  are  composed  of  2  distinct  partio 
populations:  a  fine  sand  fraction  which  is  believr 
to  be  transported  near  the  bottom  and  a  silt  fra 
tion  derived  from  suspension.  Offshore,  in  areas c 
posed  to  wave  action,  there  are  fine  sands  with  ve 
little  silt.  The  proportion  of  silt  increases  and  t? 
modal  diameter  of  the  fine  sand  fraction  decrea? 
towards  the  head  of  the  estuary.  Graphs  show  si, 
frequency  distributions  of  suspended  matter  frc 
the  estuary. 
W68-00563 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification 
OF  Pollutants 

WATER  POLLUTION  FROM  LAND  RUNOFF 

Agricultural  Research  Service,  US  Department 

Agriculture. 

K.  C.Walker,  and  CHWadleigh. 

Plant  Food  Rev,  Vol  14,  No  1.  pp  2-4,  1968.  3  f 

photo. 

Descriptors:  'Runoff,  'Water  pollution.  Infill 
tion.  Sediments,  'Sediment  yield,  'Nutneii 
Eutrophication,  Inorganic  compounds.  Nitra 
Phosphates.  Calcium,  Magnesium.  Fertilize 
Agricultural  chemicals.  Fishkill,  Pesticides.  End  . 
Irrigation,  Acid  mine  water. 
Identifiers:  'Livestock  wastes.  Runnels.  Feedk 
♦Land  runoff.  Manure  recycling.  Bacterial  po- 
tion. 

Contributions  of  agricultural  activities  to  the  po- 
tion of  runoff  is  surveyed,  and  it  is  found  that  M 
ment  is  by  far  the  most  prevalent  entity  that  imp! 
water  quality.  Of  the  average  annual  precipital 
30%  becomes  runoff  and  less  than  1*  infiltr:! 
deeply.  Sediment  yield  in  the  Mississippi  b* 
averages  390  tons  annually  per  sq  mi  L;< 
amounts  of  nutrients  are  lost  with  sediments,  j 
example,  the  load  per  yr  of  nitrogen  is  500.' 
tons;    phosphate.    750.000;    calcium.    5.400.0 
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magnesium,  2,400,000;  and  livestock  wastes,  1.6 
billion  (1965).  Associated  wastes  brought  the  an- 
nual total  to  2  billion  tons.  Organic  waste  problems 
ire  severe.  50,000  head  of  beef  cattle  produce  as 
much  waste  as  600,000  people;  therefore,  serious 
;conomic  and  engineering  planning  is  necessary  for 
lisposing  of  manure  or  for  recycling  it  for  fertilizer 
ise.  Major  fish  kills  have  occurred  because  of 
eedlot  runoff,  which  with  other  farmland  runoff 
:ontains  high  nitrates  and  phosphates.  Pesticides 
isually  are  present  but  in  low  concentrations.  Ir- 
igation  increases  the  natural  salts  content  of  ru- 
loff.  Acid  mine  drainage  is  a  problem  in  the  Ohio 
liver  Watershed. 
V68-00320 


iAMPLING  BACTERIA  IN  A  MOUNTAIN 
TREAM, 

rolorado  State  University,  Fort  Collins,  Colo. 
i.  H.  Kunkle,  and  J.  R.  Meiman. 
:olo  State  Univ  Hydrol  Pap  No  28,  27  p,  Mar 
968.  25  fig,  14  tab,  13  ref,  1  append. 

)escriptors:  Indicators,  Water  pollution,  Wastes, 
Bacteria,  Water  pollution  sources,  »Coliforms, 
Streptococcus,  'Bioindicators,  Sampling,  Hydro- 
raphs.  Statistical  methods.  Temperature,  Cattle, 
.and  use. 

dentifiers:  'Water  pollution  indicators,  Insolation, 
'arameters  measured,  Graphical  plots,  Variation 
oefficients. 

ollution-indicating  bacteria  groups--the  coliforms, 
seal  coliforms,  and  fecal  streptococci-were  used 
J  investigate  bacteria  fluctuations  and  concentra- 
ons  below  and  above  a  pollution  source  in  a  small 
igh-elevation  stream  in  the  Colorado  Rocky 
iountains,  1966-67.  The  upper  of  2  sites  sampled 
s  streamflow  from  an  uninhabited  forested  area, 
hile  the  lower  ( 1 .5  mi  downstream )  was  below  a 
razed  meadow  irrigated  by  the  creek.  Statistical 
nalysis  showed  that  analytical  error  is  an  impor- 
int  source  of  variation  with  a  coefficient  of  0.5  in 
oliform  replicates  from  one  bottle,  that  there  was 
lore  day-to-day  variation  than  within  a  day,  and 
tat  variability  was  highest  at  lowest  concentra- 
ons.  Bacteria  counts  showed  a  daily  cycle  with 
ighest  counts  in  the  evening,  lowest  in  the  after- 
oon,  and  intermediate  morning  values, 
easonally,  the  spring  high  stage  had  the  highest 
ounts  at  the  lower  site  while  counts  were  highest 
t  low  flows  at  the  upper  site.  The  cattle-influenced 
te  always  had  higher  counts  than  the  upper  site, 
/ater  temperature  was  inversely  related  to  con- 
entration.  Insolation  rapidly  killed  bacteria, 
oliform  to  streptococci  ratio  was  less  than  1 .0  at 
ie  upper  site  and  ranged  from  1.70  to  5.45  at  the 
iwer. 
'68-00332 


REVIEW  OF  CENTRAL  EUROPEAN 
IETHODS  FOR  THE  BIOLOGICAL  ESTIMA- 
ION  OF  WATER  POLLUTION  LEVELS, 

ept.  of  Zoology,  Bonn  Univ.,  Federal  Republic  of 

ermany. 

artmutBick. 

ull  Wld  Hlth  Organ,  Vol  29,  pp  401-413,  1963.  13 


escriptors:    *Eutrophication,    Water    pollution, 

Water  pollution  effects,  'Ecological  distribution, 

loassay,  *Water  quality,  Systematics,  Bioindica- 

rs.    Biological    community,    Oxygen    demand, 

'lam  physiology,  Biochemical  oxygen  demand,  E. 

m.Scenedesmus. 

entifiers:  Central  Europe,  Saprobity,  Germany. 

Ie  author  describes  two  methods  used  in  Central 
Jrope  for  estimating  water-pollution  levels  by 
ological  means:  1 .  Direct  or  ecological  methods.  - 
water  sample  is  collected  and  all  species  present 
e  listed;  water  quality  is  then  assessed  on  the  basis 
occurrence  and  frequency  of  indicator  organ- 
ic or  the  composition  of  the  biocoenosis. 
:cnmques  included  are:  a.  Prantle  and  Buck  -  S= 
ummation  sxh)/  (summation  h),  where 
-^Probity   index,   s=degree   of  saprobity,   and 


h=frequency  of  occurrence  of  single  species;  and  b. 
Kothe.  -  species-deficit  given  as  a  percentage 
value.  2.  Indirect  or  physiological  methods.  - 
These  methods  are  used  for  bioactivity  estimates  or 
bacteria  counts  in  which  the  reactions  of  particular 
test  species  inoculated  into  the  test  water  serve  as  a 
water-quality  index.  The  techniques  include:  a. 
Bringmann  and  Kuhn's  index  of  biomass  using  E. 
coli  to  indicate  high  pollution  and  Scenedesmus  to 
show  less  pollution;  b.  the  well  known  BOD  sub  5 
procedure;  c.  the  TTC  method  for  plate  counts  of 
bacteria  based  on  the  reduction  of  TTC  to  red  for- 
mazan  by  the  reductases  of  living  bacteria;  and  d. 
Casper's  oxygen-consumption  method  in  which 
sediment  activity  is  determined  by  measuring  sedi- 
ment demand  for  oxygen. 
W68-00477 


COMPUTER  AIDED  DESIGN  OF  WASTE 
WATER  COLLECTION  AND  TREATMENT 
SYSTEMS, 

University  of  Michigan. 

Rolf  A.  Deininger. 

Annual  Progress  Report  on  Project  to  Office  of 

Water  Resources  Research,  August  1968.  1  p. 

Descriptors:  Computers,  Systems  analysis,  Auto- 
matic plotting,  Design  of  treatment  plants, 
Sewerage  systems. 

The  purpose  of  this  research  is  to  study  the  use  of 
computers  and  systems  analysis  techniques  for  the 
design  of  waste  water  collection  and  treatment 
systems.  The  following  areas  are  being  investigated: 
(a)  the  optimal  design  of  sewer  systems,  (b)  the  op- 
timal design  of  waste  water  treatment  plants,  (c) 
conversational  design  of  treatment  plants  on  a  time 
shared  computer,  and  (d)  the  feasibility  of  generat- 
ing equipment.  After  a  thorough  literature  review 
progress  has  been  mainly  in  the  area  of  conversa- 
tional design  of  treatment  plant,  the  optimal  design 
of  sewer  systems,  and  the  generation  of  construc- 
tion plans  on  automatic  plotting  equipment. 
W68-00495 


THE  FRESHWATER  MUSSEL  AS  A  BIOLOGI- 
CAL MONITOR  OF  PESTICIDE  CONCENTRA- 
TIONS IN  A  LOTIC  ENVIRONMENT, 

Michigan  State  University,  Department  of  Fisheries 
and  Wildlife,  East  Lansing,  Mich. 
J.  W.  Bedford,  E.  W.  Roeelofs,  and  M.  J.  Zabik. 
Limnol  and  Oceanogr,  Vol  1 3,  No  1 ,  pp  118-1 26, 
Jan  1 968.  9  p,  9  tab,  18  ref. 

Descriptors:  *Mussels,  'Pesticide  kinetics,  *DDT, 
Aldrin,  Surface  waters.  Pesticide  residues,  Moni- 
toring, Rivers,  *Water  pollution,  Environmental 
gradient,  Adsorption,  Michigan,  Aquatic  environ- 
ment, Bottom  sediments. 

Identifiers:  *  Biological  pesticide  monitor,  DDT 
metabolites,  Red  Cedar  River,  Methoxychlor. 

Freshwater  mussels  (2  species)  were  introduced 
into  the  Red  Cedar  River,  Mich,  at  6  locations  and 
analyzed  for  pesticide  content  following  different 
lengths  of  time  in  the  river.  DDT  and  its 
metabolites,  TDE  and  DDE,  were  found  in  all  mus- 
sels analyzed.  The  concentration  of  DDT  and  its 
metabolites  increased  significantly  in  a  downstream 
direction  and  increased  significantly  with  time  be- 
fore reaching  a  plateau.  Methoxychlor  was  found  in 
mussels  on  2  dates  of  retrieval  from  the  river  but 
was  not  found  before  or  after  these  dates.  Mussels 
collected  from  the  upper  portion  of  the  study  area 
contained  small  concentrations  of  DDT  and  its 
metabolites.  No  significant  difference  in  pesticide 
content  occurred  between  species.  The  purpose  of 
this  investigation  was  to  determine  whether  the 
freshwater  mussel,  a  filter  feeder,  was  capable  of 
concentrating  the  minute  pesticide  quantities  in  the 
water  and  of  reaching  an  equilibrium  that  is  corre- 
lated with  the  concentration  of  pesticide  in  the 
water.  Use  of  the  mussel  for  pesticide  monitoring 
has  an  advantage  over  other  methods,  particularly 
in  remote  areas,  and  gives  a  better  picture  of 
biological  damage  than  does  the  carbon  adsorption 
method. 
W68-005I4 


STABLE  CARBON  ISOTOPE  RATIOS  AS  IN- 
DICES OF  PETROCHEMICAL  POLLUTION  OF 
AQUATIC  SYSTEMS, 

Texas  Univ.  Marine  Science  Institute,  Port  Aranas, 

Tex. 

John  A.  Calder,  and  Patrick  L.  Parker. 

Environ  Sci  and  Technol,  Vol  2,  No  7,  pp  535-539, 

July  1968.  5  p,  2  fig,  4  tab,  10  ref. 

Descriptors:  *Water  pollution,  *Pollutant  identifi- 
cation, Water  pollution  sources,  'Indicators,  Pollu- 
tants, Air  pollution,  Wastes,  Texas,  Organic  com- 
pounds, Canals,  'Industrial  wastes,  'Chemical 
wastes,  Stable  isotopes. 

Identifiers:  'Petrochemical  pollution,  Houston, 
Texas,  Corpus  Christi,  Texas,  Carbon  isotopes 
(Stable),  Dissolved  organic  matter. 

Variations  in  the  carbon- 12/carbon- 13  ratio  of  dis- 
solved and  particulate  organic  matter  from  several 
water  bodies  for  both  natural  systems  and  those 
polluted  with  organic  chemicals,  have  been  in- 
vestigated. Delta  carbon- 13  from  natural  systems 
ranges  from  -14  to  -23  relative  to  reference  materi- 
al No.  20  of  the  National  Bureau  of  Standards;  in 
petrochemical  products  and  effluents  it  ranges 
from  -25  to  -49.  The  delta  carbon- 13  value  of  dis- 
solved organic  matter  of  15  samples  from  the 
Houston,  Texas  Ship  Channel  was  measured.  Cal- 
culations based  on  these  data  suggest  that  the  car- 
bon- 1 3/carbon- 1 4  ratio  of  dissolved  organic  matter 
may  be  used  as  a  quantitative  index  of  petrochemi- 
cal pollution. 
W68-00557 


5B.  Sources  of  Pollution 


ENVIRONMENTAL  EFFECTS  OF  OVER- 
BOARD SPOIL  DISPOSAL, 

Maryland  Univ,  Solomon,  Md. 

Robert  B.  Biggs. 

ASCE  Proc,  J  of  Sanit  Eng,  Vol  94,  No  SA3,  Pap 

5979,  pp  477-487,  June  1968.  12  p,  9  fig,  1  ref,  1 

append. 

Descriptors:  'Dredging,  'Environmental  effects, 
'Sediments,  'Water  pollution  sources,  Channels, 
Navigation,  Turbidity,  Salinity,  Estuarine  environ- 
ment, Temperature,  Clays,  Currents  (Water), 
Velocity,  Nutrients,  Intertidal  areas,  Buoys, 
Sampling,  Bays,  Spoil  banks,  'Bottom  sediments, 
Maryland. 

Identifiers:  'Wind-wave  energy,  'Nutrient  en- 
richment, Chesapeake  Bay,  Ambient  levels. 

Navigation  channel  improvements  along  a  14-km 
reach  in  upper  Chesapeake  Bay  required  that  4.5  x 
10  to  6th  power  cu  m  of  silt  and  clay  be  dredged, 
and  the  spoil  deposited  in  shallow  water  1000  m 
west  of  the  dredging  site.  Biological  and  geological 
studies  were  performed  on  a  3-km  test  section  of 
the  planned  work,  involving  1.3  x  10  to  6th  power 
cu  m  of  spoil  deposited  in  shallow  water  (about  4  m 
deep).  Bi-weekly  cruises  were  made  to  measure 
total  material  in  suspension,  temperature,  salinity, 
bottom  sediment  characteristics,  and  current 
velocity  patterns  in  the  anticipated  area  of  effect. 
During  the  actual  spoil  disposal,  continuous  deter- 
minations of  the  distribution  of  suspended  sedi- 
ment were  made  and  compared  with  background' 
levels.  Results  indicate  that  measurable  quantities 
of  suspended  sediment  extended  as  far  as  4  km 
from  the  disposal  site,  that  the  spoil  on  the  bottom 
did  not  remain  within  limits  of  the  disposal  area, 
and  that  dissolved  nutrients  contained  in  the  spoil 
sediment  pore-water  were  probably  released  to  the 
environment. 
W68-00325 


MANMADE  CONTAMINATION  HAZARDS, 

California   Univ,   Sanitary   Engineering   Research 

Laboratory,  Berkeley,  Calif. 

PH.  McGauhey. 

Ground  Water,  Vol  6,  No  3,  pp  10-13,  May-June 

1968.  4  p,  4  ref. 

Descriptors:   'Groundwater,  Surface-groundwater 
relationships,  'Waste  water  disposal,  Biodegrada- 
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tion,  Garbage  dumps,  Landfills,  Municipal  wastes, 
Chemical  wastes.  Farm  wastes,  Industrial  wastes. 
Organic  wastes,  'Dissolved  solids,  Filtration, 
Nitrates,  Fertilizers,  Decomposing  organic  matter. 
Identifiers:  *Groundwater  contamination,  Soil  fil- 
tration, Dissolved  organic  materials,  'Manmade 
pollutant  hazards. 

Hazards  to  groundwater  which  result  from  addition 
of  manmade  wastes  to  the  natural  infiltration 
system  are  reviewed.  They  include  waste  from 
man's  life  processes,  industrial  and  commercial  ac- 
tivity, and  use  of  water  and  agricultural  chemicals. 
Experiments  show  that  particles  including  bacteria 
and  viruses  generally  do  not  move  more  than  a  few 
hundred  ft  in  soil.  Dissolved  products  of 
biodegradation  of  wastes  move  more  freely  and 
reach  groundwater  bodies.  These  products  are 
generally  the  same  as  natural  constituents  of  water 
so  their  effect  is  to  increase  concentrations  of  salts 
already  present.  The  chemical  industry  may  add 
metal  ions,  phenols,  tars,  brines,  and  exotic  organic 
compounds.  Agriculture  may  enrich  water  with  dis- 
solved soil  constituents,  nutrients,  and  pesticide 
residues.  Leaching  from  solid-waste  landfills  is 
possible  and  might  involve  any  chemicals,  oils, 
iron,  and  various  earth  constituents.  The  most  seri- 
ous contamination  hazard  in  groundwater  is  the  in- 
crease of  dissolved  solids  to  levels  less  favorable  to 
beneficial  use. 
W68-00341 


OPTIMIZING  SAMPLING  INTERVALS  IN 
TIDAL  ESTUARIES, 

FWPCA,  Cincinnati,  Ohio. 
Charles  G.  Gunnerson. 

American  Society  of  Civil  Engineers,  Sanitary  En- 
gineering Division  Journal,  Vol  92,  No  SA2,  Paper 
4799,  pp  103-125,  April  1966.  23  p,  1 1  fig,  5  tab, 
13  ref,  2  append. 

Descriptors:  Operations  research,  'Computer  pro- 
grams. Digital  computer,  Dissolved  oxygen,  'Time 
series  analysis,  Tidal  waters.  Statistics,  Automa- 
tion, E.  Coli. 

Identifiers:  Conductivity  data,  "Spectral  analysis, 
Potomac  Estuary,  Raritan  Bay. 

Spectral  analyses  of  dissolved  oxygen  and  conduc- 
tivity data  in  a  tidal  estuary  were  performed  to 
determine  the  quantity  of  data  needed  to  estimate 
the  mean,  and  maximum  and  minimum  values.  Ac- 
tual continuously  recorded  data  from  the  Potomac 
Estuary  and  the  Raritan  Bay  were  used.  It  was  con- 
cluded that:  ( 1 )  sampling  should  be  performed  at 
more  than  one  depth;  and  (2)  collecting  data  at  six 
or  twelve-minute-intervals  yields  the  same  amount 
of  statistical  information  as  data  collected  at  two- 
hour-intervals.  Coliform  data  for  inland  waters  was 
also  examined.  As  a  dominant  source  of  pollution 
was  approached,  it  was  concluded  that  a  shorter 
sampling  interval  for  coliform  data  is  required.  The 
arithmetic  of  power  spectrum  analysis  was 
reviewed  in  a  separate  appendix. 
W68-00394 


FIRST  KINGSTON  CORP  V  THOMPSON  (LAKE 
CONTAMINATION  BY  POLLUTION  FROM 
UPPER  WATERSHED  AREA). 

233  Ga  6,  152  SE  2d  837-839,  (1967 ). 

Descriptors:  'Riparian  rights,  Riparian  land, 
•Georgia,  Judicial  decisions,  'Water  pollution, 
Streams,  Natural  flow  doctrine.  Drainage, 
Drainage  patterns  (Geologic),  'Surface  runoff. 
Water  law,  Reasonable  use,  Damages. 
Identifiers:  'Injunction,  Continuing  trespass, 
'Remedies (Legal  aspects). 

This  was  an  action  for  a  money  judgment  and  an  in- 
junction by  a  lower  riparian  owner  of  a  small  lake 
against  the  developer  of  an  upper  watershed  area. 
Plaintiff  alleged  continuing  trespass  by  con- 
taminated water  and  various  negligent  acts  of  the 
defendant  in  clearing  the  area,  grading  the  streets, 
improper  installation  of  septic   tanks  and  other 


sewage  facilities,  and  moving  a  streambed  which 
flowed  across  the  property;  all  of  which  caused  a 
more  rapid  runoff  and  contamination  of  the  lake, 
destroying  scenic  beauty  and  fishing.  Defendants 
filed  a  general  demurrer.  The  general  rule  is  that 
one  land  proprietor  has  no  right  to  concentrate, 
collect  and  discharge  surface  water  by  artificial 
means  upon  a  lower  proprietor  in  a  manner  dif- 
ferent from  that  in  which  the  water  would  normally 
be  received  by  the  lower  estate.  The  acts  of 
negligence,  continuing  trespass,  and  nuisance  set 
out  in  the  complaint  state  a  cause  of  action,  hence 
the  complaint  is  not  subject  to  a  general  demurrer. 
W68-00422 


BIOLOGICAL  ZONES  IN  A  POLLUTED 
STREAM 

FWPCA,  Cincinnati,  Ohio. 

F.J.Brinley. 

Biological  studies,  Ohio  River  pollution  survey  I; 

Sewage  Wks  J,  Vol  14,  pp  147-152,  1942.  5  p. 

Descriptors:  'Eutrophication,  Stream  pollution, 
•Dominant  organisms,  Plankton,  Dissolved  ox- 
ygen. Protozoa,  Carp,  Buffalo  fishes,  Cyanophyta, 
Diurnal  distribution,  Chlorophyta,  Suckers, 
Sewage,  Catfishes,  Forage  fish.  'Systematics, 
Diatoms,  'Aquatic  populations.  Fish  populations. 
Plant  populations. 

The  author  divides  streams  into  zones  that 
delineate  destruction  and  recovery  of  stream  con- 
ditions following  a  sewage  discharge.  A  polluted 
stream  may  be  divided  into  5  zones:  Zone  1  -  high 
bacterial  action;  low  dissolved  oxygen  (not  over  3 
mg/l);  plankton  volume  variable  but  principally 
composed  of  ciliated  protozoa  (Class  II);  carp  and 
buffalo  are  the  only  fish.  Zone  II  -  dissolved  ox- 
ygen 3-5  mg/l;  plankton  volume  higher  than  in 
Zone  I,  with  an  increased  number  of  chlorophyll- 
bearing  flagellates,  but  still  composed  largely  of 
Class  II  organisms;  cyanophytes  abundant.  Zone  III 
-  dissolved  oxygen  above  5  mg/ 1 ,  often  super-satu- 
rated in  daytime,  and  subject  to  diurnal  variation; 
plankton  over  1  mg/l ,  usually  several  mg/l ,  largely 
chlorophytes;  fish  are  varied  and  abundant,  includ- 
ing market  fish.  Zone  IV  -  dissolved  oxygen  above 
5  mg/l  and  about  at  saturation;  plankton  between 
0.3  and  1  mg/l.  Class  II  forms  scarce;  game  and 
forage  fish  predominate.  Zone  V  --  dissolved  ox- 
ygen near  saturation;  plankton  less  than  1  mg/l, 
consisting  mostly  of  Class  I  forms;  fish  are  com- 
paratively scarce,  and  are  mainly  game  fish. 
W68-00482 


PLANKTON  ALGAE  AS  INDICATORS  OF  THE 
SANITARY  CONDITION  OF  A  STREAM, 

FWPCA,  Cincinnati,  Ohio. 
F.J.Brinley.  .  _ 

Biological  studies,  Ohio  River  pollution  survey  II, 
Sewage  Wks.  J,  Vol  14,  pp  152-159,  1942.  8  p. 

Descriptors:  'Eutrophication,  Plankton,  'Algae, 
Chemical  properties,  Bacteria,  Organic  pollutants, 
•Streams,  Euglena,  Nutrients,  Plant  populations. 
History,  Water  purification,  'Water  utilization. 
Decomposing  organic  matter,  'Stream  pollution. 
Identifiers:  'Domestic  water  use. 

The  author  compares  the  population  of  certain  spe- 
cies of  planktonic  algae  with  the  chemical  and  bac- 
teriological indices  of  the  deg  of  organic  pollution 
in  a  flowing  stream.  The  comparison  shows  that 
large  numbers  of  Chrysococcus  and  Cryptomonas 
indicate  that  the  decomposition  of  the  organic 
matter  in  the  stream  has  been  completed  by  natural 
processes  and  the  stream  may  be  considered  clean 
but  not  that  it  can  be  put  to  domestic  use  without 
further  treatment.  Large  numbers  of  Euglena, 
Trachelomonas  and  Phacotus  indicate  that  the 
water  upstream  is  heavily  polluted,  and  that  bac- 
teria have  changed  the  organic  matter  to  available 
plant  food  to  produce  a  rich  medium.  The  plankton 
population  serves  as  a  better  indicator  of  the  histo- 
ry of  a  stream  than  it  does  of  the  sanitary  condition 
of  the  stream  at  any  single  place.  Most  waters,  even 
heavily  polluted  ones,  will  contain  a  few  of  these 


forms:  therefore,  their  presence  does  not  necessari- 
ly indicate  purified  water  nor  does  their  absence  in- 
dicate a  polluted  condition. 
W68-00483 


EXCHANGE  OF  MATERIALS  IN  A  LAKE  AS 
STUDIED  BY  THE  ADDITION  OF  RADIO-AC- 
TIVE PHOSPHORUS,  I 

Dalhousie  Univ.,  Halifax,  NS;  Fisheries  Division  of 

Nova  Scotia  Department  of  Trade  and  Industry. 

C.  C.  Coffin,  F.  R.  Hayes,  L.  H.  Jodray,  and  S.  G. 

Whiteway. 

Canad  J  Res,  D,  Vol  27,  pp  207-222,  1949.  16  p,  14 

fig,  1  tab. 

Descriptors:  'Eutrophication,  'Lakes,  Lake 
morphometry,  Epilimnion,  'Phosphorus 

radioisotopes,  Radioactive  techniques.  Plankton, 
Zooplankton,  Cranberries,  Diatoms,  Cyanophytes, 
Statistics,  Aquatic  plants,  Fresh  water  fish,  Lim-, 
nology,  Sampling,  Mosses,  Absorption. 
Identifiers:  'Acid  lakes,  Test  data. 

Most  of  the  radioactive  phosphorus  added  to  a 
small,  acid  bog  lake  near  Halifax,  Nova  Scotia,  was 
absorbed  by  the  organisms  living  in  the  waters 
above  the  thermocline;  little  of  it  was  detected  in 
the  bottom  waters,  and  none  was  found  in  the  bot- 
tom sediments.  Periodic  samplings  of  the  organisms 
in  the  lake  waters  indicated  that  sphagnum  ab- 
sorbed the  isotope  in  2  peaks,  the  first  between  4- 
10  hr  and  the  second  at  about  3  wk.  Because  it  its. 
short  life  cycle,  Diaptomus  (the  predominan 
zooplankter)  reached  its  single  peak  after  about  I 
wk.  The  two  native  fish,  Fundulus  aw 
Notemigonus,  reached  their  isotopic  peaks  in  abou 
2-3  wk.  The  cranberry,  and  the  leather-lea 
reached  their  peaks  in  about  4  wk.  Sponges 
cyanophytes,  and  the  yellow  water  lily  also  ab 
sorbed  measurable  amounts  of  the  phosphorus  - 
32.  Radioactive  counts  per  weight  of  organisms,  a 
compared  with  the  base  count  in  the  water  itself 
indicated  a  range  from  a  max  of  40,000  times  ir 
zooplankton  to  a  minimum  of  80  times  in  the  wate 
lily.  Statistical  data  are  shown  in  the  numerou 
graphs.  Because  of  its  great  quantity ,  sphagnum  ab 
sorbed  so  much  of  the  phosphorus  that  fertilizatio 
of  the  water  to  promote  fish  growth  does  not  ap 
pear  to  be  practical. 
W68-00486 

CHARACTERISTICS  OF  INTERFACE  FLOW  Ir 
SUBSURFACE  DISPOSAL  SYSTEMS, 

Michigan  Technological  University. 

Henry  S.  Santeford. 

A  Master's  Thesis  by  Carl  O.  Gast,  1968.  Michiga 

Technological  Univ.  Library,  1 26  pp.  Fig.  39;  tab . 

ref.  16,  Append.  2. 

Descriptors:  'Septic  tanks,  'Soil  disposal  field 
Earth  water  interfaces,  Soil  water  movemen 
Porosity,  Sewage  disposal. 

A  section  of  a  septic  tank  drain  field  was  co 
structed  and  tested  under  conditions  simulating  th 
conventional  and  the  dosing  chamber.  Distributio 
of  effluent  along  the  length  of  the  trench  soil  inte 
face  was  studied.  The  effect  of  physical  cloggin 
using  bentonite  as  a  clogging  agent,  also  was  i 
vestigated.  The  test  section  consisted  of  a  2  ft.  x 
ft.  x  24  ft.  long  box  containing  a  standard  trenc 
placed  in  graded  sand.  Discharges  from  this  secti< 
were  measured  at  one  foot  intervals  along  t 
length  of  the  section.  Piezometer  readings  gave  t 
depth  of  water  at  one  foot  intervals  along  t 
trench.  Conclusions  were:  ( 1 )  For  the  convention 
system  using  standard  products  for  the  distnbuto 
the  effluent  was  distributed  over  at  most  7  feet 
the  trench.  ( 2 )  For  dosing  chamber  tests  using  do 
volumes  recommended  by  P.H.S.,  a  distinct  u 
balance  in  the  distribution  resulted.  (3)  Inifor 
distribution  could  be  obtained  using  a  dose  volun 
of  approximately  200%  of  the  inside  volume  oft 
distributor.  (4)  Physical  clogging  tests  showed  t 
conventional  system  outlasting  the  dosing  syste 
by  approximately  30%.  This  condition  was  prov< 
mathematically  and  logically.  (5)  A  level  tren 
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sttom  would  provide  for  maximum  utilization  of 
le  field  regardless  of  flow  type  or  slope  of  distribu- 
prpipe. 
'68-00493 


HE  MICROBIOLOGY  OF  GROUND  WATER 

ECHARGE, 

iississippi  State  Univ.,  State  College,  Miss. 

swis  R.  Brown,  Robert  G.  Tischer,  and  Joe  R. 

roome. 

ompletion     Report    to    the    Office    of    Water 

:sources  Research,  Department  of  the  Interior, 

me  1968,  44  p. 

escriptors:  Ground  water  recharge,  Microorgan- 
ns,  Indigenous  microflora. 

le  objectives  of  this  investigation  were  ( 1 )  to  fol- 
w  the  changes  in  microflora  which  occur  in  an 
uifer  which  is  recharged  naturally  at  the  outcrop 

a  point  approximately  50  miles  away  from  the 
itcrop,  and  from  which  drinking  water  supplies 
e  currently  being  drawn,  ( 2 )  to  correlate  changes 

microflora  with  changes  in  chemical  composi- 
in  of  the  water,  (3)  to  isolate  and  identify  the  in- 
genous  microflora  of  this  aquifer  and  (4)  to 
termine  the  effect  of  various  organic  and  inor- 
nic  materials  on  this  indigenous  microflora.  The 
uifer  sutdied  in  this  investigation  was  the  Gordo 
nd  of  the  Tuscaloosa  formation.  The  wells  tested 
ried  from  a  depth  of  50  feet  at  the  outcrop  to 
00  feet  at  State  College,  Mississippi.  The  con- 
ntration  of  various  types  of  organisms  in  the 
uifer  decreased  with  increasing  distance  from  the 
tcrop.  This  was  substantiated  by  the  negative 
ipeof  the  line  derived  in  the  enumeration  data.  A 
iltiple  regression  analysis  was  used  in  preparing 
;se  slopes.  There  was  no  apparent  correlation 
tween  the  concentration  or  type  of  microorgan- 
iis  and  the  chemical  constituents  in  the  waters  of 
:  Gordo  aquifer.  Pseudomonads  were  found  to 

ubiquitous  in  the  well  waters.  Brevibacteria 
re  found  in  the  first  35  miles  of  the  sands,  while 
eptococci  and  coliforms  were  removed  in  the 
st  30  miles.  The  indigenous  microflora  was  found 

give  no  growth  on  filtered  treated  sewage  but 
ated  sewage  with  protein,  carbohydrates,  or 
lium  lauryl  sulfate  showed  heavy  growth  and  ob- 
xious  odors  were  produced.  Slime  producing 
cteria  were  apparently  the  organisms  responsible 

this  growth. 
68-00503 


)LE  OF  SURFACE  ACIDITY  IN  THE  AD- 
APTION OF  ORGANIC  POLLUTANTS  ON 
IE  SURFACE  OF  CARBON, 

high  University. 

W.Coughlin.andF.  S.Ezra. 

vironmental  Science  And  Technology  2,  pp  291- 

7  (April  1968). 

scriptors:  Activated  carbon,  Adsorption,  Water 

rification,  Surface  oxides. 

mtifiers:  Functional  groups,  Surface  oxides. 

anges  in  adsorptive  capacity  of  carbon  adsor- 
bs result  from  alteration  of  the  carbon  surface 
chemical  treatment,  particularly  with  respect  to 
mation  and  removal  of  acidic  oxides.  Increased 
icentration  os  surface  oxides  on  carbon  greatly 
luces  the  amount  of  phenol  and  nitrobenzene 
it  can  be  adsorbed  from  dilute  aqueous  solution 
these  compounds.  In  the  case  of  phenol,  adsorp- 
n  from  aqueous  solutions  of  higher  concentra- 
n  does  not  appear  to  be  strongly  affected  by  the 
:sence  or  absence  of  acidic  chemisorbed  oxygen 
the  surface  of  the  carbon  adsorbent.  This  is  in- 
preted  in  terms  of  a  two-step  adsorption 
therm  for  phenol  on  carbon.  Alteration  of  the 
■bon  surface  by  oxidation  and  reduction  appears 
be  reversible  to  a  large  extent,  as  evidenced  by 
asurements  of  both  surface  acidity  and  adsorp- 
e  capacity. 
58-00508 


ICROBIOLOGY  OF  ANEROBIC  SLUDGE, 

nvcrsity  of  North  Carolina,  Chapel  Hill. 


Robert  A.  Mah. 

Dept.  of  Interior,  Federal  Water  Pollution  Control 
Administration  Grant  Number  5  ROl  WP00921- 
03,  March,  1968,  8  p,  3  ref. 

Descriptors:  'Anaerobic  bacteria,  Anaerobic  con- 
ditions, 'Anaerobic  digestion,  'Sludge  digestion, 
Methane  bacteria,  Sewage  bacteria. 
Identifiers:  *Non-methanogenic  sludge  bacteria, 
Bacteroides,  Anaerobic  sludge,  'Sludge  methane 
fermentation. 

An  investigation  of  the  sludge  fermentation  was  in- 
itiated to  determine  the  significance  of  non- 
methanogenic  anaerobic  bacteria  with  regard  to 
their  contribution  to  the  degradation  of  organic 
compounds  to  form  volatile  acids  and  other  inter- 
mediates used  by  methane  organisms.  Viable 
colony  counts  of  such  non-methanogenic  anaero- 
bic bacteria  disclosed  numbers  equivalent  to  cur- 
rent reports  for  methanogenic  bacteria.  Previous 
investigators  reported  numbers  as  high  as  10  super- 
script 7/ml  and  more  often  less  than  this.  We  found 
numbers  consistently  in  the  range  of  10  superscript 
8  to  10  superscript  9/ml.  Most  of  the  isolates  ob- 
tained from  the  highest  dilution  belong  to  the  Bac- 
teroides group  and  are  being  further  characterized 
on  various  substrates  and  by  end-product  analysis 
of  cultures  grown  on  glucose.  All  isolates  were  ob- 
tained from  the  highest  dilution  and  are  strict 
anaerobes.  No  gram-positive  organisms  were  iso- 
lated thus  far. 
W68-00509 


MONROE  '66'  OIL  COMPANY  V  HIGHTOWER 
(LEGAL  DAMAGE  FROM  SHALLOW  WELL 
POLLUTION  BY  HYDROCARBONS). 

180  So  2d  8-11  (CtAppLa  1965). 

Descriptors:  'Louisiana,  'Percolating  waters, 
'Shallow  wells,  Water  wells,  Water  pollution, 
Damage,  Judicial  decisions,  Ground  water,  Path  of 
pollutants,  Subsurface  flow,  Gasoline,  Water  law, 
wells,  Ground  water  movement. 
Identifiers:  'Damages  (Legal  aspects),  Hydrocar- 
bon pollution. 

This  was  an  action  on  open  account  for  goods  sold 
and  delivered  by  plaintiff  to  defendant.  The  cor- 
rectness of  plaintiff's  claim  was  admitted.  Defen- 
dant reconvened  for  damages  allegedly  caused  by 
plaintiff's  negligence  in  installing  underground 
gasoline  storage  tanks  and  connecting  lines  to  gas 
pumps.  Defendant  owned  a  cafe  which  was  sup- 
plied with  water  from  a  shallow  well  70  feet  away. 
Plaintiff  installed  pumps  and  storage  tanks  in  front 
of  cafe.  Within  a  year  defendant's  well  became  pol- 
luted by  hydrocarbons,  and  it  was  found  that  the 
tank  connections  were  leaking.  As  a  result  of  this 
pollution  of  the  cafe's  sole  water  supply,  the  health 
department  ordered  defendant  to  close  the  cafe 
business.  The  case  deals  primarily  with  the  proper 
measure  of  damages  due  the  defendant.  The  court 
held  that  defendant  was  entitled  to  the  cost  of  a 
new  well  plus  $100  for  the  expense  and  incon- 
venience of  hauling  water. 
W68-00627 


METAL  ION  CATALYSIS  OF  OXYGEN 
TRANSFER  REACTIONS.  I.  VANADIUM 
CATALYSIS  OF  THE  EPOXIDATION  OF 
CYCLOHEXENE, 

Kent  State  University,  Kent,  Ohio  44240. 

E.  S.  Gould,  R.  Hiatt,  and  K.  C.  Irwin. 

Journal  of  the  American  Chemical  Society,  90, 

4573(1968). 

Descriptors:  'Oxidation,  'Catalysis,  Sulfide, 
Amine,  Unsaturation,  'Vanadium,  'Epoxidation, 
'Peroxide,  Retardation,  Alcohol. 

The  aim  of  this  study  is  the  investigation  of  metal 
catalysis  in  the  oxidation  of  organic  contaminants 
in  water.  A  number  of  objectionable  contaminants 
have  sulfhydryl,  sulfide,  or  amine  linkages,  or  car- 
bon-carbon unsaturation.  Oxidation  at  such  sites 
will  convert  such  contaminants  to  species  which 


are  much  less  toxic.  This  report  presents  a  kinetic 
study  and  mechanistic  conclusions  about  the  epox- 
idation of  cyclohexene  with  t-butyl  hydroperoxide 
as  catalyzed  by  vanadyl  acetylacetonate.  Kinetic 
data  indicate  that  the  epoxidation  proceeds 
through  a  hydroperoxide-vanadium  complex  and 
that  this  catalytically  active  species  is  a  vanadium 
(V)  derivative  which  is  formed  in  a  series  of  rapid 
steps  before  the  epoxidation  itself  gets  under  way. 
The  epoxidation  is  retarded  by  the  product  t-butyl 
alcohol,  and  the  rate  law  for  the  retarded  reaction 
indicates  competitive  inhibition  of  alcohol  through 
1:1  and  1:2  vanadium-alcohol  complexes.  The 
structural  features  required  for  metal  catalysis  are 
considered. 
W68-00652 

5C.  Effects  of  Pollution 


USING  WASTE  HEAT  FOR  FISH  FARMING, 

Maryland  Univ,  College  Park. 

P.  A.  Martino,  and  J.  M.  Marchello. 

Ocean  Ind,  Vol  3,  No  4,  pp  36-39,  Apr  1968.  4  p,  2 

fig,  12  ref. 

Descriptors:  'Waste  water  disposal,  'Heated 
water,  'Fish  farming,  Aquicluture,  Cycling 
nutrients,  Desalination  plants,  Nuclear  power- 
plants,  Marine  fisheries,  Cost-benefit  ratio, 
Economics,  Design  criteria.  Ocean  circulation, 
Water  temperature.  Heat  flow. 
Identifiers:  'Waste  heat,  'Thermo-nutrient  pump- 
ing, Sea  food,  Fish  yield,  Pumping  conditions,  Fish 
production. 

Quantitative  evaluation  is  made  of  the  possibility  of 
utilizing  industrial  waste  heat,  such  as  from  a  sea 
coast  nuclear  power  plant,  for  convectively  pump- 
ing up  nutrient-rich  deep  water  for  fish  farming. 
Thermo-nutrient  pumping  conditions  are  described 
and  illustrated;  design  criteria  are  outlined  for  vari- 
ous operating  schedules.  Curves  jhow  different 
equations  for  pipe  diameters  and  flow  rates.  Cost 
estimates  are  given.  For  example,  a  1  -meter  diame- 
ter vertical  pipe  with  delta  T  =  5  deg  C  can  deliver 
300  kg/sec  of  nutrient-rich  water  when  60  kg/sec  of 
heat  exchanger  water  is  injected  at  the  bottom;  this 
can  produce  about  3,000  kg  of  edible  fish.  Pipe 
diameter  would  have  to  be  multiplied  in  ac- 
cordance with  environmental  conditions,  amount 
of  available  heat,  and  cost-benefit  ratio.  A  sug- 
gestion is  made  for  a  joint  scheme  between  a 
coastal  nuclear  and  desalination  plant  and  offshore 
oil  fields  and  a  fish  farming  project.  A  plant 
producing  100  mgd  of  fresh  water  would  return 
1 0,000  kg/sec  of  heat  exchange  water  to  the  ocean. 
W68-00338 


INDUCED  EUTROPHICATION  -  A  GROWING 
WATER  RESOURCE  PROBLEM, 

FWPCA,  US  Dept.  of  the  Interior,  Cincinnati. 
A.  F.  Bartsch. 

Trans  1960  Sem  on  Algae  and  Metropolitan 
Wastes,  Robt  A  Taft  Sanitary  Eng  Center,  Tech 
Rept  W61-3,pp  6-9,  1961.  4  p. 

Descriptors:  'Eutrophication,  Sewage,  Fish  popu- 
lations, Plankton,  'Cyanophyta,  Washington,  DC, 
•Estuaries,  Human  population,  Sewage  effluents, 
Aquatic  populations,  Nuisance  algae,  Ducks 
(Wild),  Oysters,  Channels,  Pollution  abatement, 
Human  population. 

A  familiar  thread  of  similarity  and  repetition  can  be 
noted  in  each  case  of  eutrophication.  Sometimes  it 
includes  all,  but  more  commonly  only  several,  of 
the  following  steps:  (1)  introduction  of  raw  or 
treated,  sewage;  (2)  replacement  of  prized  deep- 
water  trout  or  whitefish  by  less  desirable  kinds;  (3) 
increase  in  plankton  or  free-floating  plant  and 
animal  life;  and  (4)  explosive  seasonal  appearance 
of  the  cyanophyte,  Oscillatoria  rubescens.  The 
Potomac  River  below  Washington,  DC,  is  another 
of  the  susceptible  bodies  of  water.  Here  it  is  a  tidal 
reach,  where  the  water  washes  back  and  forth,  and 
is  as  much  like  a  lake  as  a  river.  The  immediate 
tributary  land  area  is  occupied  by  a  concentrated 
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sewered  population  of  1.7  million  people.  Limited 
intermittent  studies  during  the  last  few  years  reveal 
that  algal  populations  are  much  greater  now  than  in 
the  past.  Blooms  of  cyanophytes  are  common  and 
may  become  objectionable  in  some  of  the  bays  and 
coves.  Long  Island  ducklings  also  contribute  to  the 
enrichment.  The  area  normally  raises  fine  oysters 
but  the  oyster  beds  become  polluted  unless  chan- 
nels are  dredged  to  allow  the  flushing  of  the  bay  by 
the  tides. 
W68-00461 


LIMNOLOGICAL  SURVEY  OF  LAKE  ERIE 
1959  AND  1960, 

Wisconsin   Univ.,   Milwaukee,  Great  Lakes  Res. 

Ctr. 

A.  M.Beeton. 

Great  Lakes  Fish  Comm,  Tech  Rept  No  6,  32  p, 

1963. 

Descriptors:  *  Eutrophication,  Great  Lakes,  'Lake 
Erie,  'Dissolved  oxygen,  History,  Analyses,  Ef- 
fluents, Rivers,  Chemical  properties.  Water  pollu- 
tion, Physical  properties,  »Hypolimnion,  Limnolo- 
gy, Surveys,  *Hydrologic  data. 

This  report  verifies  certain  earlier  conclusions 
( 1 960  and  1 96 1 )  of  the  author  that  a  large  area  of 
Lake  Erie,  particularly  within  the  central  basin,  has 
low  oxygen  values.  Several  agencies,  federal,  state, 
and  university,  employing  various  kinds  of  vessels 
made  transects  across  Lake  Erie,  over  the  central 
basin  in  1 959,  and  throughout  the  entire  area  of  the 
lake  in  1960.  About  70ft  of  the  bottom  waters  of 
the  central  basin  had  a  serious  deficiency  in  oxygen 
in  1959  and  1960.  Other  analyses  were  made  to 
determine  alkalinity,  conductivity,  temperature, 
transparency,  pH,  and  phenolphthalein  alkalinity. 
These  latter  were  related  to  distributions  within  the 
lake  of  river  effluents,  such  as  those  of  the  Maumee 
and  Detroit  Rivers. 
W68-00462 


Rept  of  the  Tech  Advisory  and  Investigations  Ac- 
tivities of  the  Tech  Services  Program,  Fed  Wtr  Poll 
Contr  Adm,  Robt  A  Taft  Engg  Center,  Cincinnati, 
Ohio,  122  p,  1966. 

Descriptors:  •Eutrophication,  Maine,  Nutrients, 
Aquatic  populations,  Water  quality.  Lake 
morphometry.  Domestic  wastes.  Plant  growth  sub- 
stances, Limnology,  Plant  growth  regulators, 
Cyanophyta,  Environmental  effects.  Currents 
(Water),  Industrial  waste.  Cores,  Diatoms,  Odor- 
producing  algae,  Chlorophyll,  Chemtrol,  Copper 
sulfate,  Lakes,  Nitrogen. 
Identifiers:  Microcystis,  Anabaena. 

In  1965,  a  study  was  made  of  Lake  Sebasticook, 
Me,  by  the  Tech  Advisory  and  Investigations  Ac- 
tivity and  the  Me  Wtr  ImprComm.  The  area  of  the 
lake  is  1,736  ha,  its  max  depth  is  17.7  m,  and  its 
mean  depth  is  6  m .  Sampling  was  done  in  Feb,  May, 
Jul,  and  Oct  in  the  effort  to  determine  the  major 
sources  of  nutrients,  to  assess  their  significance, 
and  to  recommend  their  control.  Data  indicate  that 
about  98%  of  the  nutrients  come  from  sources 
other  than  land  drainage,  the  bulk  (75%)  from 
domestic  and  industrial  (including  woolen  mills 
and  a  potato-processing  plant)  wastes.  Extensive 
blooms  of  the  blue-green  algae,  Microcystis  aeru- 
ginosa and  Anabaena  spp,  produce  objectionable 
mats  and  odors.  The  average  detention  time  in  the 
lake  is  3.5  yr.  Phosphorus  is  judged  to  be  the  most 
significant  nutrient  and  is  followed  in  importance 
by  nitrogen.  The  phosphorus  input  exceeds  its  out- 
put. A  limited  analysis  of  a  48  cm  core  showed  an 
increase  in  diatoms  in  the  top  few  cm.  Chlorophyll 
content  fluctuates  widely.  Statements  by  residents 
and  others  indicate  that  most  of  the  changes  in  the 
lake  occurred  within  the  past  10-20  yr.  Chemical 
control  by  the  use  of  copper  sulfate  is  not  recom- 
mended because  it  would  be  only  temporary  and 
too  expensive,  up  to  $40,000/yr. 
W68-00470 


SCIENTIFIC      STUDIES      AND      CHEMICAL 
TREATMENT  OF  THE  MADISON  LAKES, 

City  of  Madison,  Madison,  Wise. 

Bernhard  Domogalla. 

A  Symposium  on  Hydrobiology,  Univ  of  Wisconsin 

Press,  Madison,  pp  303-309,  1941 .  7  p.  3  fig,  4  tab, 

8ref. 

Descriptors:  *Eutriphication,  *Lakes,  Wisconsin, 
Copper  sulphate,  Nuisance  algae,  'Algal  control, 
Weed  control,  'Investigations,  Zoo-plankton, 
Spraying,  Biocontrol,  Infection,  Nutrients,  Algae, 
Nitrogen,  Phosphorus,  Bicarbonates,  'Aquatic 
populations. 
Identifiers:  Saprolegnia. 

Studies  of  chemical  treatments  applied  to  the 
Madison  lakes  indicated:  ( 1 )  Spraying  with  copper 
sulphate  and  other  chemical  treatments  was  found 
to  be  the  most  effective  and  economical  method  of 
controlling  growths  of  obnoxious  algae  and  weeds. 
(2)  Studies  showed  that  the  chemical  treatments  as 
they  were  made  did  not  seriously  injure  the 
zooplankton.  (3)  The  chemical  treatments  for  con- 
trol of  algae  also  controlled  saprolegnia.  (4) 
Chemical  spraying  also  brought  'swimmer's  itch' 
and  fungus  infections  under  control.  (5)  Studies 
over  an  18-yr  period  indicate  that  nitrogen  com- 
pounds, phosphorus,  and  bicarbonates  are  among 
the  factors  that  tend  to  promote  the  excessive 
growth  of  algae  and  large  aquatic  plants.  Chemical 
treatment  with  copper  sulphate  reduced  the  num- 
bers of  algae  in  the  Madison  lakes  but  did  not 
eliminate  them.  These  algae  identified  in  Lake 
Monona  in  1940  were,  in  descending  order  of 
abundance:  Anabaena,  Microcystis,  Pediastrum, 
Lyngba,  Staurastrum,  Fragilaria,  Hydrodictyon, 
and  Pandorina. 
W68-00468 


FERTILIZATION     AND     ALGAE     IN     LAKE 

SEBASTICOOK,  ME. 

FWPCA,  Dept.  of  the  Interior,  Cincinnati. 


THE  NEED  FOR  NUTRIENT  CONTROL, 

Metcalf  and  Eddy,  Boston. 

C.N.Sawyer. 

Water  Poll  Control  Fed  Jour,  Vol  40,  No  3.  pp  363- 

370,  Mar  1 968.  8  p,  5  fig,  1  tab,  1 1  ref. 

Descriptors:    Control,    Eutrophication,    Nitrogen, 
Nutrient,  Phosphorus,  Reduction,  Retardance. 
Identifiers:  Arresting,  Removal,  Process. 

Nutrient  control  is  needed  to  arrest  eutrophication 
lakes  and  streams.  Cultural  drainage  is  a  major  con- 
tributor of  nutrients  and  a  logical  point  of  attack  on 
the  problem.  Soil  erosion  control  and  prevention  of 
leaching  from  animal  manures  are  helpful  agricul- 
tural practices.  Phosphorus  removal  offers  the  most 
promise  for  eutrophication  control,  since  some 
blue-green  algae  can  fix  nitrogen  and  other 
nutrients  are  present  in  natural  waters  or  exist  in 
quantities  too  small  for  practical  removal.  Chemi- 
cal analysis  of  the  lake  water  frequently  during  the 
year  can  determine  which  nutrients  are  critical,  i.e., 
which  nutrients  decline  in  concentration  as  primary 
productivity  increases. 
W68-00471 

CHANGES  OF  EUTROPHICATION  AND  BIO- 
PRODUCTION  MEASURED  BY  THE  BIOMASS- 
TITRE  OF  TEST  ALGAE  (GERMAN), 

Bundesgesundheitsamt,  Institut  fur  Wasser-, 
Boden-  und  Lufthygiene,  Bad  Godesberg,  W.  Ger- 
many. 

G.  Bringmann,  and  R.  Kuhn. 

Gesundheits-lngenieur,  Heft  2.79,  pp  50-54,  1958. 
5p,  10  fig,  1  tab. 

Descriptors:      'Eutrophication,      Test      analysis, 
•Laboratory   tests.   Test   procedures,   Nurtnents, 
Rivers,  Lakes,  'Growth  rates,  'Water  temperature, 
Seasonal,  Test  procedures,  Scenedesmus,  *  Algae. 
Identifiers:  Berlin  (West), Germany. 

The  article  describes  a  continuation  of  the  work  of 
Bringmann  and  Kuhn  in  which  a  bio-assay 
technique  was  used  to  estimate  the  influences  of 


enrichment  on  the  streams  and  other  bodies  o 
water  in  the  Berlin  ( West )  water  net.  By  comparinj 
water  temperatures  and  the  bioproduction  of  ih« 
test  algae,  the  authors  noted  that  the  highes 
production  occurred  during  the  winter  when  wate 
temperatures  were  low,  and  vice  versa.  As  base* 
upon  meager  data -about  9  samplings  a  year  fo 
temperature  and  7  samplings  a  year  to  determine 
bio-production-temperature  and  production  wen 
usually  found  to  be  out  of  phase.  Values  were  com 
pared  for  the  interval  from  May  1956  to  Apri 
1957.  Scenedesmus  was  used  again  as  the  test  or 
ganism. 
W68-00472 


THE   ARTIFICIAL   VENTILATION   OF   LAKI 
PFAEFFIKER  (GERMAN), 

EAWAG,  Zurich,  Switzerland 

H.  Ambuhl. 

Verbands-Bericht  USA,  Nr  77/3  pp  1-9,  Dec  1962 

9  p,  6  fig. 

Descriptors:  'Eutrophication,  'Freshwater  lake; 
Lakes,  Aeration,  Lake  morphometry,  On-site  dat 
collections,  Water  temperature,  'Dissolved  o» 
ygen.  Anaerobic  conditions,  'Ventilation,  Wate 
treatment,  'Water  quality  control. 
Identifiers:  Lake  Geneva,  Switzerland. 

Pfaeffikersee  is  a  lake  in  Switzerland  with  thes 
dimensions:  length,  2.6  km;  width,  1.4  km;  surfac 
area,  3.25  sq  km;  maximun  depth,  35  m,  mea 
depth,  18  m;  volume,  65,450,000  cu  m;  mea 
discharge,  2.5  cu  m/sec;  area  of  drainage  basil 
43.5  sq  km  It  was  the  site  of  an  experiment  to  lear 
the  effects  of  artificial  ventilation.  The  ventilatir 
device,  a  cylindrical  tube  about  2  m  in  diamete 
was  installed  from  just  above  the  bottom  of  the  lal 
to  just  below  the  surface  of  the  water.  Water  w; 
circulated  in  it  by  the  force  of  compressed  air.  Tr 
experiment,  from  July  1958  Fall  1962.  was  discoi 
tinued  during  the  winters.  The  tube  placed  in  3  te 
positions  produced  no  great  differences  in  result 
Ventilation  caused  the  temperature  and  oxy« 
content  of  Lake  Pfaefferiker  to  increase  over  th 
of  nearby  Lake  Greifen,  but  anaerobic  conditio, 
developed  in  both  lakes  during  the  summers.  T! 
nitrate  content  rose  and  the  ammonia  content  fi 
in  Pfaeffiker  but  these  contents  were  reversed 
Greifen.  Hydrogen  sulfide  was  present  in  sm: 
amounts  or  not  at  all  in  Pfaeffiker,  presumably ; 
improvement  in  water  quality  resulting  from  ve 
tilation.  Effective  ventilation  requires  that  sewa, 
influx  be  stopped. 
W68-00474 


THE    ALGAE-TITRE    AS    A    MEASURE    C 
EUTROPHICATION    OF    WATER    AND    Ml 

(GERMAN),  „    ,. 

Institut  fur  Wasser-Boden-und  Lufthygiene.  Berli 
Dahlem,  Germany. 
G.  Bringmann,  and  R.  Kuhn. 
Gesundeits-lngenieur,  Vol  77,  pp  374-381,  1956 

P 

Descriptors:  'Eutrophication,  Algae,  Germat 
Volumetric  analysis.  Limnology,  Growth  rat 
•Laboratory  tests,  'Scenedesmus,  Diatomacec 
earth.  Mud.  Lakes,  Cultivation.  Cham 
morphology.  Sewage  input.  Biological  properti 
•Water  quality,  Turbidity,  Plant  populations. 
Identifiers:  Berlin,  •Algae-titre. 

Algae  of  the  genus  Scenedesmus  were  injected  it 
mud  samples  and  into  water  samples  filtered  free 
algae.  These  were  then  cultivated  under  const; 
conditions  for  uniform  periods,  after  which  the  t 
bidity.  a  function  of  the  number  of  organisms,  » 
determined.  The  nephelometric  value  is  genera 
equivalent  to  mg/l  of  infusorial  soil.  The  equivali 
value  of  infusorial  soil  served  as  a  measure  oft 
bidity  and  is  termed  algae-titre.'  The  relation 
the  algae-titre  to  the  discharge  channel  and  to 
sewage  input  was  demonstrated.  Expenme. 
showed  that  algae-titre  may  serve  as  a  biologil 
measure  of  the  eutrophication  of  water  and  tn 
Data  were  derived  from  samples  taken  at  4 1  pla 
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in  the  Berlin  water  net  during  14  days  from  July 
1955  to  Jan  1956.  The  average  values  of  algae-titre 
were  then  compared  on  several  bases.  The  authors 
have  used  the  method  in  routine  tests  of  water 
quality. 
W68-00475 


EIITROPH1CATION  PROBLEMS  AND 

PROGRESS, 

Pacific   Northwest   Water    Laboratory,    FWPCA, 

Corvallis,  Oregon. 

A.  F.  Bartsch. 

Min    152nd   Mtg,    Mo   Bas   lnter-agency  Comm, 

Bismarck,  N  Dak,  Append  G,  pp  G-l/G-7,  Mar 

1968. 

Descriptors:  'Eutrophication,  Lakes,  'Nutrients, 
United  States,  Phosphorus,  Nitrogen,  Sewage,  In- 
dustrial wastes,  Domestic  wastes,  Sewage  treat- 
ment. Harvesting  of  algae,  Bottom  sediments, 
Weed  control,  Solar  radiation,  'Water  pollution 
control,  Algicides,  Biocontrol,  'Watershed 
management,  'Environmental  effects,  Chemtrol, 
Algae. 

Identifiers:  Crater  Lake,  Ore,  Growth  rates,  Water 
properties. 

There  are  all  deg  of  eutrophication  in  the  100,000 
small  lakes  of  the  USA.  Citizens  and  their  agencies 
are  increasingly  aware  of  the  threat.  The  dense 
algal  growth  of  advanced  eutrophication  is  the 
result  of  addition  of  certain  nutrients  to  water:  only 
.4  oz  of  phosphorus  or  1  lb  of  nitrogen  mixed  with 
an  acre  ft  of  water  will  support  an  objectionable 
growth.  Man  contributes  great  quantities  of 
nutrients  in  sewage,  industrial  wastes,  and  the  fer- 
tilizers washed  from  farmlands.  4  nutrient-control 
measures  are:  (1)  mechanical  removal  of  plants 
from  the  water;  (2 )  controlling  plant  growth  by  the 
addition  of  certain  chemicals;  (3)  biological  con- 
trol by  introducing  plant-killing  fungi  and  viri;  and 
(4)  ecological  control  by:  (a)  reducing  the  input  of 
phosphorus  and  nitrogen  (sewage  diversion,  per- 
haps); (b)  treatment  of  sewage  to  remove  most  of 
the  phosphorus  before  discharge  to  a  lake;  (c)  dilu- 
tion of  the  nutrients  already  present  by  flushing  of 
lake  (Moses  Lake,  Wash);  and  (d)  removing 
nutrients  by  harvesting  algae  (not  now  feasible) 
and  waterweeds  (now  possible).  Estimates  are  that 
if  waterweed  harvest  can  be  3X  the  nutrient  input, 
sutrophication  can  be  controlled.  Bottom-sedi- 
ment/nutrient interchange,  and  the  effect  of  reduc- 
ng  insolation  are  being  studied. 
W68-00478 


UGAE  BLOOMS  IN  LAKE  ZOAR,  CONN, 

jeneral  Dynamics  Corp.,  Groton,  Conn.;  Water 

Resources  Comm.,  Hartford,  Conn. 

*.J.  Benoit,  and  J.  J.Curry. 

rrans  1960  Sem  on  Algae  and  Metro  Wastes,  Robt 

\  Taft  Sanitary  Engg  Center,  Cincinnati,  Ohio, 

rech  Rept  W61-3,  pp  18-22,  1961.  5  p. 

Jescriptors:  *Eutrophication,  'Pollution  abate- 
nent,  Drainage  systems,  Flow  rates.  Conn  stream 
low,  Algae,  Aquatic  algae,  Currents  (Water),  Lim- 
lology,  Lakes,  'Pilot  plants,  'Nuisance  algae, 
tooted  aquatic  plants,  'Reservoirs,  Hydroelectric 
•lants,  Weed  control,  Water  properties, 
'hosphorus,  Chemical  analysis, 
dentifiers:  Hydrodictyon,  Elodea,  Ceratophyllum, 
microcystis,  Anabaena. 

-ake  Zoar,  Conn,  was  impounded  in  1919  behind 
he  Stevenson  Dam  across  the  Housatonic  River, 
he  drainage  area  above  that  point  is  about  1,545 
q  mi.  During  high-flow  stage  (2,500  cfs)  the  lake 
"aters  are  replaced  every  9  days;  during  low-flow 
|eriods  (Aug  and  Sept)  the  replacement  time  is  40 
ays.  By  1947  the  increase  in  algal  growth  had  been 
°  great  as  to  create  a  serious  nuisance.  Rooted 
quatic  plants  were  first  designated  as  the 
luisance-causing  organisms  but  algal  blooms  were 
ound  to  be  equally  important.  Hydrodictyon  oc- 
"rs  in  mid-Jul  in  great  quantities  in  the  shallow, 
imet  waters  and  is  intimately  associated  with  such 
quatic  weeds  as  Elodea  and  Ceratophyllum.  Cur- 


rents move  floating  mats  of  weeds  from  one  place 
to  another.  In  the  early  summer,  large  quantities  of 
Microcystis  and  Anabaena  appear  in  the  upper- 
most 4-ft  zone  of  lake  water.  Phosphorus  concen- 
trations measured  in  the  waters  of  the  lake  and 
source  streams  range  from  12-41  ppb  and  average 
about  25  ppb.  The  pollution-control  agencies  con- 
structed a  pilot  plant  on  the  plan  suggested  by  Lea, 
Rohlich,  and  Katz  ( 1954).  It  was  partly  destroyed 
by  a  flood  and,  despite  apparently  successful  opera- 
tion, was  not  rebuilt  because  an  investigation  by  an 
independent  agency  found  an  unexplained  increase 
in  phosphorus  content. 
W68-00479 


THE  EFFECT  OF  SEWAGE  ON  A  CHAIN  OF 
LAKES  IN  INDIANA, 

Duke  Univ.  Marine  Laboratory,  Beaufort,  NC. 
John  M.  Dean. 

Hydrobiologica,  Vol  24,  pp  435-440,  Sept  1964.  6 
p,  2  fig,  6  ref. 

Descriptors:  'Eutrophication,  'Lakes,  Lake 
morphometry,  Indiana,  Streams,  'Water  pollution, 
Sewerage,  Aquatic  populations,  Phytoplankton, 
Sludge,  Invertebrates,  Statistics,  Bibliographies, 
Cyanophytes,  Pollutant  identification. 
Identifiers:  Sewage  plant  designs. 

Studies  of  a  chain  of  small  lakes  in  Northeastern  In- 
diana indicate  that  the  effects  of  pollution  by 
sewage  decrease  with  increase  in  distance  from  the 
point  of  sewage  discharge.  Treated  and  untreated 
sewage  is  discharged  from  the  disposal  plant  serv- 
ing Angola,  Ind  (population,  5000).  The  plant  has  a 
design  capacity  of  500,000  gpd  but  has  been 
hydraulically  overloaded  since  1949,  by  200,000 
gpd  in  1960.  The  sewage  is  discharged  into  Mud 
Ditch  (2.5  mi  long)  then  through  Pigeon  Creek, 
into  Long  Lake,  Big  Bower,  Golden,  and  Hogback 
Lakes.  Mud  Ditch  is  grossly  polluted,  and  both 
flora  and  fauna  of  Pigeon  Creek  and  the 
downstream  Lakes  are  pollution-depressed.  Sludge 
build-up  in  Long  Lake  is  pronounced  but 
diminishes  in  the  lower  lakes.  Cyanophytes,  indica- 
tors of  organic  enrichment,  are  abundant  in  Long 
Lake  and  are  fewest  in  Hogback  Lake.  Pollution- 
tolerant  chironomids,  tubifacids,  and  sphaerionids 
characterize  Long  Lake;  small  numbers  of  tu- 
bifacids and  chironomids  are  present  in  the  lower 
lakes.  Pigeon  Creek  above  Mud  Ditch  is  a  healthy 
stream,  thus  agricultural  drainage  does  not  con- 
tribute as  much  enrichment  as  does  effluent  from 
the  sewage  plant 
W  68-0048 
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NUTRIENTS       AND       ALGAE       IN       LAKE 
SEBASTICOOK,  MAINE, 

FWPCA,  Cincinnati,  Ohio. 

KM.  Mackenthun,  L.  E.  Keup,  and  R.  K.  Stewart. 

Jour  Water  Poll  Control  Fed,  40,  2  Part  2,  R72- 
R81,Feb  1968.  10  p,  6  fig,  3  tab,  9  ref. 

Descriptors:      Algae,      Eutrophication,      Lakes, 
Microorganisms,  Nitrogen,  Nutrients,  Phosphorus, 
Plankton,  Plants  (Organisms). 
Identifiers:  Lake  Sebasticook,  Me,  Maine,  Periodic 
variations,  Seasonal  variations,  Sources. 

Four  seasonal  field  studies  were  made  on  Lake 
Sebasticook,  Maine,  and  its  surrounding  area,  to 
determine  the  cause  of  nuisance  algal  growths, 
identify  major  nutrients  sources,  assess  their  sig- 
nificance, and  recommend  control  measures.  In 
February  total  nitrogen  values  were  3.3  mg/1  in  the 
lake's  surface  waters  and  6.2  mg/1  in  the  profundal 
waters.  Values  were  lower  during  other  seasons. 
There  was  no  reduction  in  nitrogen  passing  through 
the  lake.  The  lake  received  8,000  lb  (3,630  kg)  of 
total  phosphorus  annually,  discharged  4,150  lb 
(1,880  kg),  and  retained  48  percent.  Phytoplank- 
ton were  as  high  as  2,260  lb/surface  acre  (2,540 
kg/ha)  (wet  weight)  during  the  maximum  growing 
period.  An  80  percent  reduction  in  controllable  in- 
flowing phosphorus  would  correct  the  nuisance 
conditions. 
W68-0048I 


THE  EFFECTS  OF  POLLUTIONAL  WASTES 
ON  FISH  LIFE, 

Louisville   Univ.  School  of  Medicine,  Louisville, 

Kentucky. 

A.E.Cole. 

A  Symposium  on  Hydrobiology,  U  of  Wisconsin 

Press,  Madison,  pp  24 1  -259,  1 94 1 .  1 8  p. 

Descriptors:  'Eutrophication,  Investigations, 
'Fish,  Resistance,  Chemical  properties,  Physical 
properties,  'Pollutants,  'Water-pollution  sources, 
Absorption,  Biological  membranes,  'Toxins, 
Phenols,  Industrial  plants,  Ammonia,  Decomposing 
organic  matter,  Sulfur  compounds,  Arsenic  com- 
pounds, Chlorine. 

Studies  of  the  effects  of  water  pollutants  indicate 
that  fish  differ  in  their  ability  to  withstand  varying 
amounts  of  oxygen,  carbon  dioxide,  rapid  tempera- 
ture changes,  and  dissolved  salts.  Two  kinds  of  pol- 
lutants act  directly  on  fish:  1 .  those  that  act  directly 
on  the  epithelium  of  the  gills  and  oral  cavity,  and  2. 
those  true  toxins  that  enter  the  body  through  the 
epithelium  and  affect  the  internal  tissues.  Phenol,  a 
powerful  irritant,  coagulates  mucous,  hemolizes 
blood,  and  paralyzes  muscles;  phenolic  wastes  are 
produced  by  gas  plants,  refineries,  oil  wells,  and 
wood-distillation  plants.  Ammonia  produced  by  the 
decomposition  of  organic  wastes  may  be  toxic  to 
fish.  Toxic  sulfur  compounds  are  discharged  from 
pulp  mills  and  gas  plants;  hydrogen  sulfide  causes 
respiratory  paralysis  (0.86  mg/1  of  it  will  kill  brook 
trout).  Less  than  1  mg/1  of  potassium  cyanide, 
found  in  wastes  from  mines,  coke  ovens,  and 
chemical  works,  is  extremely  toxic.  Other  toxins 
are  arsenic  compounds,  chlorine,  and  chloramines 
that  are  found  in  bleaching  powders  and  are  used  in 
water-purification  plants.  Food-processing  plants 
have  high  BOD  demands  and  so  contribute  to  the 
lack  of  oxvgen  in  water. 
W68-00484 


FERTILIZATION  OF  LAKES-GOOD  OR  BAD, 

Mich  Dept  of  Conserv. 

Robert  C.  Ball. 

Mich  Conserv,  Vol  17,  No  9,  pp  7-14,  Sept  1948. 

8p,  1  fig. 

Descriptors:  'Eutrophication,  'Lakes,  Nutrients, 
Oxygen  requirements,  Iced  lakes,  'Fertilization, 
Water  fleas,  Larvae,  Growth  rates,  'Fresh  water 
fish,  Michigan,  Trout,  Winterkilling,  Fishkill, 
Nuisance  algae,  Algae,  Seasonal,  Limnology,  Light 
penetration,  Oxygen,  Sport  fishing,  On-site  in- 
vestigations. 

Identifiers:  Artificial  fertilization,  Commercial  fer- 
tilizers. 

Studies  of  4  lakes  in  the  northern  part  of  the 
Southern  Peninsula  of  Michigan  indicate  that  inor- 
ganic fertilizers  applied  to  the  waters  may  benefit 
the  fish  populations  in  some  lakes,  but  exert  a 
harmful  effect  in  others.  2  pairs  of  lakes  were  stu- 
died, 1  of  each  pair  received  the  inorganic  fertilizer 
and  the  other  did  not.  The  experiments  had  been 
carried  on  for  3  years  by  1948.  The  addition  of 
commercial  fertilizer  to  small  ponds  increases  the 
number  of  organisms  upon  which  young  fish  feed. 
The  nutrients  in  the  fertilizer  provide  food  for  al- 
gae, the  food  for  water  fleas  and  insect  larvae;  these 
organisms  in  turn,  are  a  food  source  for  both  yound 
and  adult  game  fish.  The  addition  of  fertilizer 
seems  to  increase  the  total  number  of  small  game 
fish  but  does  not  result  in  growth  to  sizes  of  interest 
to  game  fishermen.  Artificial  fertilizer  increases  the 
growth  of  algae.  It  also  favors  the  growth  of  less 
desirable  species  of  game  fish  at  the  expense  of 
trout.  The  heavy  algal  growth  of  over-fertilized 
lakes,  tends  to  develop  a  serious  oxygen  deficiency 
when  iced  over  in  winter;  exclusion  of  air  and  much 
of  the  sunlight  causes  the  algae  to  die  and,  in  their 
decay,  to  use  up  the  oxygen  needed  by  fish;  severe 
winterkill  of  game  fish  results.  Until  more  is  known, 
the  use  of  fertilizers  in  small  lakes  should  be 
avoided. 
W68-00487 
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ELEVEN  YEARS  OF  CHEMICAL  TREATMENT 
OF  THE  MADISONLAKES -ITS  EFFECT  ON 
FISH  AND  FISH  FOODS, 

City  of  Madison  and  Wis  State  Lab  of  Hygiene. 
Bernhard  Domogalla. 

Trans  Amer  Fish  Soc,  Vol  65,  pp  1 15-121,  1935.  7 
p,  1  fig,  3  tab. 

Descriptors:  *Eutrophication,  *Lakes,  Wisconsin, 

Algae,  'Nuisance  algae,  Spraying,  Seasonal,  'Algal 

control,  Fishkill,  Rooted  aquatic  plants,  Glacial 

lakes.  Plankton,  Epidemics. 

Identifiers:   Secchi  disc,  Visibility   tests.  Control 

methods. 

Lake  Monona  is  the  second  of  four  glacial  lakes  in 
the  valley  of  the  Yahara  River  near  Madison,  Wis. 
Complaints  of  obnoxious  odors  and  algal  growths 
led  in  1925  to  studies  of  possible  remedial  mea- 
sures. It  was  found  that  phosphorus,  nitrogen,  and 
bicarbonates  were  the  nutrients  that  caused  algal 
overgrowths.  To  control  these  growths,  copper 
sulphate  was  first  applied  by  dragging  a  bag  filled 
with  it  through  the  water.  Much  more  effective  was 
the  systematic  spraying  of  the  lake  with  the  same 
chemical.  The  spraying  reduced  the  growth  of 
Cladophora  and  Ulothrix  in  May;  Anabaena  in  Jun; 
Microcystis,  Hydrodictyon,  and  Aphanizomenon  in 
Jul  and  Aug;  and  Aphanizomenon,  Cladophora, 
and  Ulothrix  in  Sept.  Rooted  weeds  were  cut  from 
under  600  ac  of  the  5.4  sq  mi  of  the  lake.  Weeds  in 
the  deeper  waters  were  not  affected  by  the  chemi- 
cal spraying.  Visibility  tests  showed  depths  of  4. 3  m 
in  Lake  Monona  as  compared  with  0.6  and  2.4  m  in 
other  lakes  in  the  group.  An  epizootic  among  fishes 
infected  with  saprolegnia  was  particularly  severe  in 
1930;  however,  the  spraying  of  Lake  Monona 
greatly  reduced  the  fishkill  there. 
W68-00488 


EFFECTS  OF  LIMNOLOGICAL  FACTORS  ON 
UPTAKE  OF  CESIUM137  BY  FISH, 

Michigan  State  University. 

Niles  R.  Kevern. 

Annual  Progress  Report  on  Project  to  the  Office  of 

Water  Resources  Research,  Dept.  of  the  Interior, 

1968. 

Descriptors:     'Cesium,    *Fallout,    Radioactivity, 
Water    chemistry,    'Limnology,    'Radioecology, 
Lake  fisheries. 
Identifiers:  Cesium  radioisotopes.  Specific  activity. 

The  influence  of  certain  limnological  factors  on  the 
uptake  of  cesium- 137  fallout  is  being  investigated 
in  a  series  of  lake  types.  Multiple  regression  analy- 
sis will  be  used  to  determine  which  of  the  factors 
are  the  most  important.  The  factors  measured  in 
each  of  the  six  lakes  will  be  cesium-1  37,  stable  cesi- 
um, sodium,  potassium,  and  specific  conductivity 
along  with  the  standard  limnological  measurements 
of  pH,  alkalinity,  temperature,  dissolved  oxygen, 
and  secchi  disc  readings.  Measurement  of  the  con- 
centrations of  cesium- 137  and  stable  cesium  in 
samples  of  largemouth  black  bass  from  each  lake 
and  in  the  lake  waters  will  allow  demonstration  of 
the  importance  of  the  specific  activity  of  the  water 
on  the  accumulation  of  cesium- 137  by  fish.  Results 
to  date  show  the  concentration  of  cesium-1 37  in 
bass  to  be  1.27  plus  or  minus  0.13  S.E.  picocuries 
per  gram  live  weight.  This  concentration  is  easily 
measureable,  but  certainly  not  hazardous.  The  con- 
centration of  naturally  occurring  potassium-40  in 
bass  is  4.47  plus  or  minus  0.14  S.E.  picocuries  per 
gram  live  weight. 
W68-00489 

EUTROPHICATION  OF  SURFACE  WATERS- 
LAKE  TAHOE, 

Lake  Tahoe   Area  Council,  South   Lake  Tahoe, 

California;  FWPCA,  Washington,  DC. 

P.  H.  McGauhey.G.  A.  Rohlich,  and  E.  A.  Pearson. 

Lake  Tahoe  Area  Council,  First  Progress  Report, 
FWPCA  Grant  No.  WPD-48,  May  1 968.  1 75  p,  3 1 
references. 


Descriptors:  'Eutrophication,  'Bioassay,  'Essen- 
tial nutrients.  Analytical  techniques,  Water  analy- 
sis, Water  quality,  'Continuous  bioassay,  'Batch 
bioassay. 

identifiers:  'Eutrophication,  Bioassay, 

'Chemostats,  Batch  cultures. 

Increasing  eutrophication  of  surface  waters  in  the 
U.S.  has  directed  attention  to  a  need  for  methods  of 
assaying  influents.  The  need  for  applying  bioassay 
techniques  to  determine  the  algal  growth  stimulat- 
ing potential  of  influents  to  surface  waters  is  par- 
ticularly acute  at  Lake  Tahoe  because  of  the 
uinque  clarity  of  the  Lake  waters.  Both  batch  and 
continuous  chemostat  techniques  were  applied  in 
the  laboratory  to  determine  the  biostimulatory  ef- 
fects on  Lake  Tahoe  water  of  various  concentra- 
tions of  sewage  effluents,  surface  runoff,  and 
seepage  from  inhabited  and  uninhabited  land  areas 
as  a  prelude  to  demonstration  tests  with  pilot  ponds 
simulating  shallow  areas  of  the  Lake.  The  green 
alga  S.  gracile  was  used  as  a  test  organism,  with  the 
specific  or  maximum  mass  growth  rate  of  cells  as 
the  principal  parameter  of  growth  response.  Lake 
Tahoe  as  well  as  the  majority  of  inflows  to  the  Lake 
were  found  to  be  nitrogen-limiting.  Added 
phosphorus  had  little  effect  on  eutrophication. 
Algal  growth  rates  for  sewage  effluents  were  found 
to  be  significantly  higher  than  that  resulting  from 
equivalent  concentrations  of  nitrogen  and 
phosphorus.  Numerous  shortcomings  of  bioassay 
techniques  are  identified. 
W68-0050I 

DENITRIFICATION  AS  A  NITROGEN  SINK  IN 
LAKE  MENDOTA,  WIS, 

Water  Chem  Lab,  U  of  Wis,  Madison,  Wis. 

P  L.  Brezonik,  and  G.  F.  Lee. 

Environmental  Sci  and  Tech,  Vol  2,  No  2.  pp  120- 

125,  Feb.  1968. 

Descriptors:  'Eutrophication,  'Lakes.  Wisconsin, 
•Nitrogen,  'Hypolimnion,  Radioactivity 

techniques,  Oxygen  sag.  Statistics,  'Denitrifica- 
tion,  Nutrification,  Deposition  (Sediments), 
Profiles,  Nitrogen  sinks.  Sediments,  Water  chemis- 
try. Analytical  techniques. 

Identifiers:  'Denitrification.  Nitrates.  Nitrites, 
'Nitrogen  cycle. 

The  significance  of  denitrification  as  a  sink  in  the 
nitrogen  budget  has  been  determined  for  Lake 
Mendota.  Wis.  About  28.100  kg  of  nitrogen  were 
lost  from  the  lake  hypolimnion  during  the  summer 
of  1966.  However,  this  relatively  large  amount 
represented  only  about  1  \%  of  the  estimated  total 
annual  nitrogen  input.  Denitrification  rates  ranged 
from  8  to  26  ug  of  N  per  1  per  day.  while  rates  of 
nitrate  reduction  (to  ammonia  and  organic 
nitrogen)  were  found  by  N-15  tracer  techniques  to 
range  from  1 .4  to  1 3.4  ug  of  N  per  1  per  day  in  the 
hypolimnion  of  the  lake.  Nitrate  depletion  is  more 
than  an  order  of  magnitude  slower  than  oxygen 
depletion  in  the  hypolimnion  of  Lake  Mendota. 
and  denitrification  is  probably  not  significant  with 
respect  to  respiration  and  catabolic  processes  in 
the  lake  hypolimnion.  There  is  some  evidence  to  in- 
dicate that  dissolved  nitrogen  gas  concentrations 
increase  above  those  expected  on  the  basis  of  solu- 
bility as  the  result  of  denitrification.  Evaluation  of 
various  nitrogen  sinks  for  Lake  Mendota  has 
revealed  that  only  about  one  thrid  of  the  estimated 
annual  nitrogen  input  can  be  accounted  for  by  cur- 
rently evaluated  sinks.  Sediment  deposition 
probably  account  for  most  of  the  remaining  two 
thirds. 
W68-00510 

NUTRIENT  BUDGET:  RATIONAL  ANALYSIS 
OF  EUTROPHICATION  IN  A  CONNECTICUT 
LAKE,  „      „ 

Dept  of  Soils  Climatol,  The  Conn  Agr  Exp  Station. 

New  Haven,  Conn. 

C.  RFrink. 

Environmental  Sci  and  Tech,  Vol  1,  No  5.  pp  425- 

428,  May  1967.  4  p. 


Descriptors:    'Eutrophication,    'Lakes,   Connec- j 
ticut,   Water   pollution.    'Nutrient   requirements. 
'Bottom    sediments.    On-site    data    collections,  | 
Aquatic  plants,  Watershed,  Algae,  Aquatic  vegeta- 
tion. Nitrogen.  Phosphorous,  Available  nutrients. 
Sediment  cores.  \ 

Identifiers:  'Sediments,  'Nutrient  budget,  Cycling! 
nutrients. 

The  significance  of  nutrient  contamination  of  water  j 
by  man  can  be  evaluated  only  by  comparison  with 
all  other  sources.  In  an  exemplary  eutrophic  lake  in  j 
northwestern  Connecticut,  the  nutrient  input  from 
a  largely  forested  watershed  with  no  overt  source  ofl 
pollution  was  adequate  to  support  the  observe* 
abundant  vegetative  growth.  In  addition,  a  vast  ac-' 
cumulation  of  nutrients  was  found  in  the  lake  bot  ] 
torn  sediments;  the  upper  centimeter  of  sedimeni  | 
contains  at  least  10  times  the  estimated  annua 
input  of  nitrogen  and  phosphorus.  Moreover,  this 
reservoir  of  nutrients  in  the  sediments  should  be 
capable  of  supporting  plant  growth  for  some  tiim 
even  if  all  nutrients  could  be  excluded  from  tht 
lake.  Apparently,  the  abundant  weeds  and  algae  it 
this  lake  are  the  result  of  natural  eutrophicatioi 
which  man  will  be  hard  pressed  to  alter. 
W68-00511 

FURTHER  OBSERVATIONS  INCONSISTENT 
WITH  THE  HYPOTHESIS  THAT  THE  MOLYB 
DENUM  BLUE  METHOD  MEASURE! 
ORTHOPHOSPHATE  IN  LAKE  WATER, 

Toronto     University,    Department    of    Zoology 

Toronto,  Ontario. 

F.H.Rigler. 

Limnol  and  Oceanogr,  Vol  13,  No  1,  pp  7-13.  Jai 

1968.  7  p,  1  fig,  4  tab.  lOref. 

Descriptors:  'Molybdenum.  Inorganic  compound! 
•Phosphates.  'Lakes,  Ponds,  Water  chemistr) 
Analytical  techniques.  Tracers,  Surface  watei 
Standards,  Hydrolysis,  Anion  exchange. 
Identifiers:  'Orthophosphate,  Molybdenum  blu 
test.  Radiobiological  analysis,  Ontario,  Canada.     , 

Use  of  a  radiobiological  method  for  analysis  of  lak 
waters  for  soluble  orthophosphate  is  describee 
The  results  of  3  different  observations  of  lakes  •-, 
Ontario,  Canada,  can  be  explained  by  postulatir. 
that  the  concentration  of  inorganic  phosphate 
lake  water  is  much  lower  than  indicated  by  th 
molybdenum  blue  test.  Hydrolysis  of  orgam 
phosphorus  compounds  is  hypothesized  as  a  sourc 
of  error.  This  hypothesis  is  being  tested  further. 
W68-00515 


MACROINVERTEBRATE  COMMUNITIES  0 
THE  SEDIMENTS  OF  HAMILTON  BAY  AN 
ADJACENT  LAKE  ONTARIO, 

Ontario  Water  Resources  Commission.  Toront 
and  Municipal  Laboratories,  Hamilton.  Ontario 
M.  G.Johnson,  and  D.  H.  Matheson. 
Limnol  and  Oceanogr,  Vol  13,  No  1,  pp  99-11 
Jan  1968.  13  p,  5  fig.  4  tab.  8  ref. 

Descriptors:  'Productivity,  'Industrial  waste 
Bays,  Canals,  'Lake  Ontario,  'Hydrodynamic 
Water  chemistry.  Sewage  bacteria.  Sewage  t 
fluents.  Sediments.  Municipal  wastes.  Biologic 
communities.  Dominant  organisms.  Environment 
gradient.  Aquatic  habitats. 
Identifiers:  'Macroinvertibrates,  Steel  plan 
Sublittoral  sediments.  Filter-feeding  anima 
Plume. 

The  distribution  and  abundance  of  benth 
macroinvertebrates  in  Hamilton  Bay  and  Lake  0 
tario  are  described  and  related  to  physical  ai 
chemical  characteristics  of  the  water  and  sedimer 
and  to  hydrodynamic  factors.  Profundal  sedimei 
in  Hamilton  Bay  are  rich  in  organic  matter  and  co 
tain  an  abundance  of  Limnodrilus  hoffmeisten  a 
Tubifex  tubifex;  lesser  numbers  of  5  Limnodn 
species  occupied  poorer  sublittoral  sediments.  1 
macroinvertibrate  community  was  observed 
sediments  having  more  than  25*  Fe203  Mc 
favorable     water     chemistry,     circulation,    a: 
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moderately  rich  sediments  near  the  canal  connect- 
ing the  bay  with  Lake  Ontario  increases  biomass  of 
oligochaetes  over  that  in  the  richer,  profundal  sedi- 
ments in  the  main  basin  of  the  bay.  In  Lake  Ontario 
the  oligochaetes  species  increased  in  numbers  with 
increasing  depth  and  sediment  richness.  Discharge 
of  bay  water  to  the  lake  influences  the  specific 
composition  of  macroinvertibrate  communities. 
W68-00566 


CHEMICAL  RESPONSES  BY  MARINE  ORGAN- 
ISMS TO  STRESS.  PHASE  I, 

Rhode  Island  Univ.,  Kingston,  Rhode  Island. 

Harry  Perry  Jeffries. 

Grad' School  Oceanogr,  Univ  of  R  I,  Ref  67-4,  Tech 

Kept  1,  WP-00858  (mimeo),  76  p,  14  tab,  13  fig, 

Href 

Descriptors:  *Amino  acids,  'Lipids,  *Estuarine  en- 
vironment, Salinity,  Bioindicators,  Water  pollution 
rffects,  'Water  temperature,  'Biomass,  *Com- 
jarative  productivity,  Ecological  distribution,  En- 
vironmental gradient,  *Primary  productivity, 
'Secondary  productivity,  *Copepods,  Incineration, 
-ish  types. 

dentifiers:  'Fatty  acids,  Homeostasis,  'Seasonal 
accession. 

["he  goal  is  to  identify  and  measure  quantitatively 
he  internal  responses  of  marine  organisms  to  en- 
'ironmental  stress.  The  responses  are  measured  in 
erms  of  homeostatic  adjustments  of  free  amino 
icids,  fatty  acids,  major  lipid  classes  and  blood 
iroteins.  Free  amino  acids  in  estuarine  plankton 
ire  an  index  of  the  community's  physiological  con- 
lition  and  productive  capacity:  the  levels  decrease, 
n  response  to  thermal  stress,  preceding  seasonal 
accession  of  species  populations.  Quantitative  in- 
errelationships  of  the  variables  reflect  community 
lability  and  its  propensity  for  change.  Further- 
nore,  a  discrete  chain  of  copepod  populations  ex- 
ending  from  oceanic  to  fresh  waters  shows  evolu- 
ionary  adaptation  of  the  species'  free  amino  acid 
>ools  The  concentrations  of  palmitic  and  pal- 
nitoleic  acids  are  anothermeasure  of  community 
ondition.  When  the  ratio  decreases,  the  zooplank- 
on  is  plentiful;  an  increasing  ratio  signifies  en- 
ironmental  stress,  reduced  production  and  im- 
lending  community  changes.  Since  the  important 
elationships  in  the  seasonal  behavior  of  major 
netabolites  are  understood  at  the  community  level, 
ittention  is  focused  on  the  responses  of  individual 
pedes  to  controlled  conditions  in  the  laboratory 
md  in  modified  natural  environments. 
V68-0O578 


.OVE  PETROLEUM  CO  V  JONES  (LEGAL 
)AMAGES  ARISING  FROM  EFFECT  OF  POL- 
.UTANTS  IN  A  STREAM). 

105  So  2d  274-276  (Miss  1967). 

)escriptors:  'Water  pollution,  Water  pollution 
ources,  Oil  waste,  Saline  water,  'Mississippi,  Judi- 
ial  decisions. 

)il  and  salt  water  escaped  from  the  defendant's 
'ell  and  ran  into  a  creek  which  passed  through 
laintiffs  land,  killing  trees  along  the  border  of  the 
reek,  killing  fish  in  the  creek,  and  causing  plain- 
iffs  cows  to  refuse  to  drink  from  the  creek.  The 
Mississippi  Supreme  Court  held  that  the  plaintiff 
mdowner  was  entitled  to  at  least  nominal  damages 
s  a  result  of  the  nuisance  created  by  the  defen- 
ant.  The  plaintiff  was  also  granted  all  special 
amages  which  accrued  as  a  direct  result  of  the 
uisance. 
V68-00631 

!D.  Waste  Treatment 
Processes 

YSTEMS  ANALYSIS  FOR  PLANNING  WASTE- 
WATER TREATMENT  PLANTS, 

ornell  University,  Ithaca,  NY  and  Northwestern 
'niversity,  Evanston,  III. 


Walter  R.  Lynn,  John  A.  Logan,  and  A.  Charnes. 
Water  Pollution  Control  Federation  Journal,  Vol 
34,  No  6,  pp  565-581,  June  1962.  17  p,  17  fig,  4 
tab,  10  ref,  1  append. 

Descriptors:    Linear   programming,    Waste   water 

treatment,  Operations  research,  Unit  costs.  Total 

costs,    Biochemical    oxygen    demand,    'Network 

design. 

Identifiers;  'Dyadic  models,  Unit  processes. 

A  sequence  of  sewage  treatment  unit  processes 
were  examined  to  determine  the  minimum  cost 
combination  of  processes  necessary  to  satisfy  the 
effluent  requirements.  A  constant  input  level  of 
biochemical  oxygen  demand  was  assumed.  The  ef- 
ficiencies of  the  unit  processes  were  considered  as 
constant.  An  example  problem  was  solved,  using 
existing  data,  to  elucidate  the  mathematics  of  net- 
work analysis.  The  network  formulation  was  trans- 
formed into  a  dyadic  model.  An  efficient  procedure 
for  calculating  the  least  cost  solution  was 
presented.  This  was  one  of  the  first  papers  which 
introduced  systems  analysis  as  a  technique  for 
determining  an  economical  combination  of  unit 
processes  necessary  to  remove  a  specific  quantity 
of  biochemical  oxygen  demand. 
W68-00384 


COMPUTER  AIDED  DESIGN  OF  WASTE  COL- 
LECTION AND  TREATMENT  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor. 

Rolf  A.  Deininger. 

Proc.  Second  Annual  American  Water  Resources 

Conference,  Chicago,  111.  pp  247-258,  Nov  1966. 

12  p,  5  fig. 

Descriptors:  'Computer  programs,  Waste  water 
treatment,  Digital  computer,  Linear  programming, 
♦Capital  cost,  Network  design,  Economies  of  scale. 
Identifiers:  'Time-sharing. 

A  summary  of  three  research  topics  concerned 
with  the  feasibility  and  limitations  of  the  design  of 
waste  collection  and  treatment  systems  by  digital 
computers  was  presented.  The  results  of  the  three 
research  topics  were:  ( 1 )  the  minimum  cost  of  ex- 
cavation and  pipe  for  a  sewer  system  was  solved  by 
linear  programming  techniques;  (2)  a  regional  ap- 
proach to  the  design  of  waste  collection  and  treat- 
ment systems  with  the  objective  of  minimizing  the 
collection  and  treatment  costs  was  presented.  An 
iterative  procedure  using  linear  approximations  of 
the  objective  function  was  used  to  solve  the 
problem;  and  (3)  automatic  plotting  equipment 
was  examined  for  the  generation  of  construction 
plans  for  a  treatment  plant.  The  concepts  of  a  time- 
sharing computer  system  were  used  for  the 
plotting. 
W68-00395 


LINEAR  PROGRAMMING  APPLIED  TO 
WATER  QUALITY  MANAGEMENT, 

Cornell  University,  Ithaca,  NY. 

Charles  S.  ReVelle,  Daniel  P.  Loucks,  and  Walter 

R.  Lynn. 

Water  Resources  Research,  Vol  40,  No  1,  pp  1-9, 

Feb  1968.  9  p,  2  fig,  4  tab,  9  ref. 

Descriptors:  Linear  programming,  Dissolved  ox- 
ygen, Biochemical  oxygen  demand,  Oxygen  sag, 
'Water  pollution  control,  Optimum  development 
plans,  Total  cost. 

Identifiers:  'Water  quality  constraints,  Willamette 
River. 

A  linear  programming  formulation  to  minimize  the 
cost  of  waste  treatment  in  the  Willamette  River 
Basin  subject  to  maintaining  a  minimum  concentra- 
tion of  dissolved  oxygen  was  presented.  Actual  data 
from  the  Willamette  River  Basin  was  used.  A  com- 
parison was  made  to  a  dynamic  programming  solu- 
tion. Both  techniques  yielded  essentially  the  same 
results.  Opportunities  for  cost  reduction  were  ex- 
amined by  studying  the  dual  variables.  It  was  con- 
cluded that  such  information  could  be  extremely 
important  to  those  responsible  for  water  quality 
management. 
W68-00397 


THE  APPLICATION  OF  OPTIMIZATION 
TECHNIQUES  TO  TEXTILE  MILL  WASTE 
TREATMENT, 

O'Brien    and    Gere,    Charlotte,    NC    and    North 
Carolina  State  University,  Raleigh. 
H.  M.  DeBruhl,  and  Charles  Smallwood. 
Fifteenth  Southern  Water  Resources  and  Pollution 
Control    Conference,    North    Carolina    State    at 
Raleigh,  April  7  1 966.  24  p,  7  fig,  5  tab,  3  ref. 

Descriptors:    'Linear  programming,   Biochemical 
oxygen  demand,  Dissolved  oxygen,  Gross  profits, 
Total  cost,  'Textiles,  Waste  water  treatment. 
Identifiers:  Present  value,  Simplex  tableau. 

Linear  programming  was  used  in  maximizing 
profits  for  a  textile  mill  operation  by  determining 
the  optimal  production  level.  The  constraints  of  the 
problem  were  formed  from  the  maximum  and 
minimum  production  levels,  the  maximum 
discharge  of  biochemical  oxygen  demand,  and  the 
system  configuration.  Data  was  obtained  from  the 
literature.  An  example  problem  was  solved  illus- 
trating the  use  of  the  simplex  tableau.  The  results 
demonstrated:  ( 1 )  the  use  of  a  model  to  determine 
production  levels;  and  (2)  the  value  of  in-plant 
housekeeping. 
W68-00400 


CAPACITY  EXPANSION  OF  WATER  TREAT- 
MENT FACILITIES, 

Harvard  University,  Cambridge,  Mass. 

Anton  J.  Muhich. 

Thesis,    Harvard    University,    Cambridge,    Mass, 

April  1966.  184  p,  46  fig,  8  tab,  72  ref,  6  append. 

Descriptors:  'Water  treatment,  Water  demand, 
Construction  costs,  Economies  of  scale,  'Interest 
rate,  'Growth  rates,  Operations  research.  Adjusted 
costs,  Financial  analysis,  Budgeting,  Water  supply, 
Water  costs,  Elasticity  of  demand. 
Identifiers:  'Nonlinear  programming,  Uncertainty, 
Present  value. 

Mathematical  models  for  the  minimum  construc- 
tion cost  of  water  treatment  plants  were  presented 
to  determine  the  levels  and  timing  of  a  construc- 
tion. The  optimal  solutions  were  related  to  the  in- 
terest rate,  the  rate  of  growth  in  demand,  and 
economies  of  scale  inherent  in  treatment  plant  con- 
struction. Linear  and  geometric  growth  rates  were 
used.  Calculus  techniques  were  used  for  the  equal 
time  interval  construction  models.  A  combination 
of  sampling  techniques  and  a  gradient  non-linear 
programming  technique  was  used  for  the  unequal 
construction  time  intervals.  Allowing  unequal  con- 
struction intervals  made  little  difference  in  the 
results.  Existing  construction  cost  data  were  used. 
Introduction  of  uncertainty  had  little  effect  on  the 
decision  process.  It  was  concluded  that  existing 
rules  of  thumb  used  for  design  intervals  caused  a 
cost  increase  of  three  to  five  percent  above  the  op- 
timal design. 
W68-00401 


TERTIARY  TREATMENT  USING 

DIATOMACEOUS  EARTH  AND  ACTIVATED 
CARBON, 

Wayne  State  University. 

Henry  A.  Dirasian. 

Annual  Progress  Report  of  Project  to  the  Office  of 

Water  Resources  Research,  Dept.  of  the  Interior, 

1968. 

Descriptors:  Water         pollution         control, 

Diatomaceous  earth,  Activated  carbon,  Fly  ash, 
Filtration. 

A  study  was  conducted  to  determine  the  feasibility 
of  treating  secondary  treatment  plant  effluents  in  a 
filter  aid  pressure  type  filter  using  diatomaceous 
earth  as  the  filtering  media  while  varying  concen- 
trations of  activated  carbon  were  added  to  enhance 
removals  through  adsorption;  it  was  carried  out  in 
three  phases.  First,  diatomaceous  earth  alone  was 
used  as  filtering  media.  Next,  activated  carbon  was 
added  to  diatomaceous  earth,  and  finally,  investiga- 
tions were  made  using  surplus  fly  ash  as  filtering 
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media.  Secondary  waste  treatment  plant  effluents 
can  be  further  treated  by  this  method  and  addi- 
tional organic  matter  removed.  Using 
diatomaceous  earth  alone  about  65%  of  the  BOD 
was  removed  and  about  93%  in  suspended  solids. 
Using  diatomaceous  earth  and  activated  carbon 
removals  as  high  as  88%  of  BOD  and  98%  of 
suspended  solids  were  attained.  This  type  of  treat- 
ment indicated  improvement  in  the  quality  of  ef- 
fluents discharged  to  the  stream.  Emphasis  should 
be  placed  on  removals  using  fly  ash  as  the  filtering 
media.  It  was  felt  that  fly  ash  could  do  an  accepta- 
ble job.  Some  consideration  would  have  to  be  given 
to  grading  and  washing  of  fly  ash  before  use.  It  is 
recommended  that  further  studies  be  conducted  on 
fly  ash  filters. 
W68-00498 


ADVANCED  WASTE  TREATMENT, 

Federal  Water  Pollution  Control  Administration, 

Washington,  DC. 

L.  W.  Weinberger. 

Water  Resources  Bull,  Vol  4,  No  1,  pp  46-50,  Mar 

1968.  5  p. 

Descriptors:  'Water  pollution  control,  *Waste 
water  treatment,  'Water  utilization,  Biological 
treatment,  Biochemical  oxygen  demand,  Organic 
matter,  Nitrogen,  Oxygen,  Phosphorus,  Distilla- 
tion, Recreation,  Water  sports,  Municipal  water.  Ir- 
rigation, Sludge  disposal.  Sewage  effluents,  Fertil- 
izers. 

Identifiers:  'Water  renovation,  'Waste  concentra- 
tion, Physical-chemical  separation,  Gas  hydration, 
Biodentrification,  Wastewater  purification. 

A  description  is  given  of  technologies  in  pollution 
treatment  and  the  part  played  by  the  Advanced 
Waste  Treatment  program  of  FWPCA  in  the 
research  of  developing  new  and  improved 
methodology.  Treatment  systems  are  being 
developed  to  alleviate  pollution  and  to  meet  water 
quality  demands  imposed  by  reuse  of  wastewater 
for  municipal,  industrial,  agricultural,  and  recrea- 
tional purposes.  Processes  dealing  with  improve- 
ments and  extensions  of  existing  biological 
techniques  not  now  employed  are  being 
researched.  Degree  of  treatment  depends  upon  in- 
tended use  of  the  wastewater.  Cost  comparisons 
are  given  for  several  techniques  currently  used.  Ex- 
perimental systems  are  being  tried  in  several 
places.  It  is  concluded  that  by  using  the  AWT 
processes  now  available  (1968),  it  is  possible  to 
achieve  any  degree  of  waste  treatment  desired.  In 
fact,  it  is  possible  to  treat  wastewater  and  return  it 
to  a  quality  at  least  as  high  as  that  of  the  water  be- 
fore use. 
W68-00553 

5E.  Ultimate  Disposal  of  Wastes 


DEEP  WELL  INJECTION  IS  EFFECTIVE  FOR 
WASTE  DISPOSAL. 

Environ  Sci  and  Technol,  Vol  2,  No  6,  pp  406-410, 
June  1968.  5  p,  5  fig,  1  photo. 

Descriptors:  'Injection  wells,  'Waste  disposal, 
Brine  disposal,  Radioactive  waste  disposal,  Ripari- 
an rights,  Waste  storage,  Water  quality  act, 
•Chemical  wastes,  Liquid  wastes.  Thermal  pollu- 
tion, Earthquakes,  'Legal  aspects.  Legislation, 
Permeability,  Ohio,  Water  pollution  control. 
Identifiers:  Toxic  waste  disposal,  Waste  disposal 
legislation,  FWPCA,  Geological  consideration, 
Denver,  Legal  questions.  Site  selection. 

A  survey  made  of  past  and  present  waste  disposal 
by  injection  indicates  that  deep  wells  are  effective 
and  that  industry  should  make  use  of  this  method. 
Of  about  40,000  brine  disposal  wells  in  use,  20,000 
are  in  Texas.  In  the  past  4  yr  wells  drilled  for 
disposal  of  other  industrial  wastes  have  doubled  in 
number  to  110.  Surface  disposal  methods  are 
becoming  restricted,  and  deep  injection  is  perhaps 
the  cheapest  alternative.  For  very  toxic  wastes  it  is 
often  the  only  feasible  technique.   A  survey  by 


FWPCA  shows  32  wells  in  Texas,  24  in  Louisiana, 
2 1  in  Michigan,  9  in  Indiana,  and  5  or  fewer  in  each 
of  12  other  states.  Only  Texas  and  Ohio  have 
legislation  referring  specifically  to  industrial  waste 
injection.  Porous  confined  rock  strata  are  required 
for  injection;  about  1/2  the  U.  S.  is  underlain  by 
suitable  rocks,  predominantly  in  the  central  plains 
and  southeastern  coastal  areas.  Wastes  must  be  low 
in  solids  and  precipitable  dissolved  solids  content. 
Heat  generation  can  present  problems  in  radioac- 
tive or  chemical  reactive  wastes.  Some  controversy 
exists  in  Denver,  where  injection  may  be  related  to 
earthquake  activity.  The  history  and  economics  of 
Vistron's  well  in  Lima,  Ohio  are  given.  Legal 
restrictions  on  well  construction  and  operation 
must  be  studied  before  any  construction  is  started. 
W68-00326 


FEASIBILITY  OF  SUBSURFACE  DISPOSAL  OF 
INDUSTRIAL  WASTES  OF  ILLINOIS, 

Illinois  State  Geological  Survey,  Urbana. 

Robert  E.  Bergstrom. 

Ill  Geol  Surv  Circ  426,  18  p,  1968.  4  fig,  1  tab,  18 

ref. 

Descriptors:  'Waste  water  disposal,  'Injection 
wells,  Illinois,  'Industrial  wastes,  Permeability, 
Aquifers,  Aquicludes,  'Aquifer  characteristics, 
Porosity,  Legal  aspects,  Regulation,  Environmental 
effects.  Stratigraphy,  Geologic  control. 
Identifiers:  'Waste  disposal  wells,  Aquifer  com- 
pressibility, Acid  waste  disposal.  Waste  disposal 
regulation,  Feasibility  factors. 

The  factors  bearing  on  feasibility  and  legality  of  in- 
dustrial waste  disposal  wells  are  described,  with 
main  emphasis  on  geologic  conditions  and  natural 
resources.  The  geologic  conditions  range  from 
favorable  for  deep-well  disposal  in  the  Illinois 
basin,  where  the  section  is  thick,  many  aquifers  are 
confined,  and  deep  groundwaters  are  highly 
mineralized,  to  unfavorable  or  questionable  in  the 
north  where  the  section  is  thin  and  mainly  permea- 
ble. Groundwater  is  fresh  to  great  depth  in  the 
north  and  the  deep  aquifers  are  heavily  pumped. 
The  most  promising  disposal  reservoirs  in  the  south 
are  the  Ordovician  St.  Peter  Sandstone  and  the 
Cambrian  Ironton-Galesville  and  Mt.  Simon  Sand- 
stones. These  are  important  aquifers  in  the  north. 
Other  possible  disposal  zones  include  Pennsylvania 
and  Mississippi  sandstones,  Devonian  and  Silurian 
limestones,  and  Ordovician  and  Cambrian 
dolomites.  Of  the  3  disposal  wells  in  the  State,  one 
is  in  the  Mt.  Simon  sandstone,  one  in  a  Devonian 
limestone,  and  one  in  a  Cambrian  dolomite. 
W68-00530 

5F.  Water  Treatment  and 
Quality  Alteration 

WATER  IS  EVERYBODY'S  BUSINESS--THE 
CHEMISTRY  OF  WATER  PURIFICATION, 

A.  S.  Behrman. 

Doubleday  and  Co,  New  York,  229  p,  1968.  10  ref, 

1  append. 

Descriptors:  'Water  purification,  Chemical  en- 
gineering, 'Water  quality,  Surface  waters,  Ground- 
water, Turbidity,  'Water  softening,  'Desalination, 
Electrodialysis,  Pollutants. 

Identifiers:  Textbook,  'General  discussion.  Chemi- 
cal quality.  Water  treatment,  'Water-supply 
sources. 

Of  interest  to  laymen,  students,  and  hydrology 
professionals  in  general,  this  text  describes  in  broad 
terms  the  continuing  role  of  the  chemist  and  chemi- 
cal engineer  in  water  supply  and  purification. 
Chapter  1  discusses  briefly  the  need  for  qualitative- 
ly pure  water  in  sufficient  supply  for  domestic,  in- 
dustrial, and  agricultural  purposes.  The  surface 
water-ground  water  dichotomy  is  specified  in  an 
outline  of  the  hydrologic  cycle.  6  chapters  are 
devoted  to  water  purity  in  general,  and  aspects  of 
identification,  measuring,  turbidity,  color,  water 
softening  techniques  (cation-  and  anion-exchange 


26 


resins),  chlorination,  dechlorinating  agents,  disin 
fection  (by  bromide,  iodine,  ozone,  silver) 
removal  of  coliform  bacteria,  and  defluoridation 
Chapter  10  outlines  different  desalting  processes 
(distillation,  freezing,  solar  stills,  hydrate  forma 
tion,  reverse  osmosis).  Electrodialysis  of  highl; 
mineralized  waters  containing  2000-3000  ppm  dis 
solved  solids  is  outlined.  Chapter  1 1  deals  with  thi 
future  of  water  in  predicting  more  efficient  meter 
ing  of  community  water,  reuse  of  industrially 
recovered  waters,  and  application  of  protective 
films  on  surface  waters  to  reduce  evaporation  loss. 
W68-00336 


DEVELOPMENT  OF  OPTIMIZATION  MODEL! 
FOR  CARBON  BED  DESIGN, 

Federal  Water  Pollution  Control  Administration 
Cincinnati,  Ohio,  and  Harvard  University,  Cam 
bridge,  Mass. 

K.  A.  Dostal,  R.  M.  Harrington,  and  R.  M.  Clark. 
Journal  American  Water  Works  Association,  Vo 
58,No9,pp  11 70- 11 86,  September  1966.  17  p.  It 
fig,  6  tab,  13  ref. 

Descriptors:    'Linear    programming.    Operation 
research,  Digital  computer,  Odor,  Activated  cat 
bon.  Unit  costs.  Capital  costs,  Operating  costs. 
Identifiers:    'Present    value,    Materials    balan« 
Deterministic  model. 

Economic  and  technological  factors  were  incoi 
porated  into  two  linear  programming  models  t 
determine  the  least  cost  preliminary  design  for  th 
granular-activated  carbon  unit  process.  Only  cor 
tinuous  reactivation  was  considered.  The  objectiv 
was  to  minimize  the  present  values  of  the  total  cos' 
Actual  data  was  used  and  example  problems  wer 
solved.  Each  model  was  solved  to  determine 
filter  size,  furnace  capacity,  and  the  rate  of  re: 
tivation.  The  second  model  also  specified  the  levi 
of  off-line  storage.  It  was  concluded  that:  ( 1 )  loss* 
of  carbon  strongly  affect  present  value;  ( 2 )  change 
in  the  economic  time  horizon  and  the  unit  cost 
reactivating  carbon  has  an  influence  on  preser 
value;  (3)  the  models  can  be  used  for  prelim  mar 
design;  and  (4)  during  seasonal  demand  patterns, 
may  be  more  economical  to  operate  the  furnace  c 
an  intermittent  basis. 
W68-00390 


PROGRESS  TOWARDS  OPTIMUM  DESIGN  0 
D1ATOMITE  FILTER  PLANTS, 

Iowa  State  University,  Ames. 

E.  R.  Baumann,  John  L.  Cleasby,  and  Perialwar 

Regunathan. 

5th  Annual  Sanitary  and  Water  Resources  Er 

gineering  Conference,  Vanderbilt  University, 

124-1 54,  June  2-3  1966.  12  fig.  7  tab,  11  ref. 

Descriptors:   Diatomaceous  earth,  Capital  cost 
Operating    costs.    'Computer    programs,    Digit; 
computer.  Simulation. 
Identifiers:  'Diatomite  filter. 

An  objective  of  the  study  was  to  develop  a  ration, 
minimum  cost  design  technique  for  diatomite  fi 
ters.  A  computer  program  was  developed  for  use  i 
determining  the  minimum  total  cost  by  enumera 
ing  different  combinations  of  design  variables.  Th 
design  variables  were  flow  rate,  body  feed  concei 
tration,  and  terminal  head  loss.  The  effect  of  plai 
size  was  also  evaluated.  The  conclusions  were:  II 
the  computer  program  can  be  used  in  optimizatk) 
studies;  (2)  the  use  of  one  design  filtration  rate  fc 
all  types  of  water  should  be  avoided ;  ( 3 )  plant  su 
has  a  significant  effect  on  total  cost;  and  (4)  filtn 
bility  ofwater  is  very  important. 
W68-00399 

5G.  Water  Quality  Control 

WATER  AND  ENVIRONMENTAL  QUALITY. 

Oregon  State  University,  Corvallis,  Oreg. 

Oregon  State  Univ  Water  Resources  Res  Inst  Fa 
Quarter  1967  Seminar,  Corvallis,  116  p.  Jan  196 
6  fig,  6  tab,  57  ref. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION -Field  05 

Water  Quality  Control— Group  5G 


Descriptors:  Water  resources,  Surface  waters, 
•Water  management  (Applied),  Water  policy, 
•Water  pollution.  Water  quality,  Water  resources 
development.  Water  Resources  Planning  Act, 
•Water  pollution  treatment,  Biochemical  oxygen 
demand.  Fisheries,  Nutrients,  Lakes,  Eutrophica- 
tion,  'Oregon,  Temperature. 
Identifiers:  *  Water  quality  control  planning,  Wil- 
lamette River  basin,  Environmental  quality, 
Agricultural  chemicals. 

In  the  fall  of  1967,  a  seminar  group  discussed  the 
multiple  water  resources  problems  of  Oregon.  The 
speakers  discussed  not  only  the  present  situation 
regarding  water  quality  in  their  fields  of  interest- 
forestry,  industry,  agriculture,  urban  development, 
recreation,  and  floods-but  also  possible  solutions. 
Subjects  covered  by  the  published  talks  are  the  fol- 
owing:  quality  legislation  and  standards,  status  of 
Oregon's  lakes,  influence  of  forest  management 
jractices,  influence  of  introduced  agricultural 
:hemicals,  flood-plain  planning,  flood-plain 
■nanagement,  stream  temperature  problems,  quali- 
:y  problems  and  fisheries,  Willamette  River  'Green- 
way'  plan,  pulp  mill  wastes,  municipal  sewage  poll- 
ution, and  pollution  of  streams  by  agriculture. 
Each  paper  is  a  general  discussion  of  the  previous 
published  work  in  its  field  and  contains  general 
ecommendations  for  solutions  of  the  problems. 
rhe  paper  on  municipal  sewage  pollution  presents, 
with  graphic  forms,  current  and  projected  waste 
lata  for  the  Willamette  River  basin. 
W68-00342 


JUALITY  LEGISLATION  AND  STANDARDS, 

3regon  State  Sanitary  Authority,  Portland,  Oreg. 

<enneth  H  Spies. 

Dregon  State  Univ  Water  Resources  Res  Inst  Fall 

Quarter  1967  Seminar, Covallis.pp  1-1  l.Jan  1968. 

lip. 

descriptors:  *Legislation,  Permits,  Planning, 
Water  quality  act,  *Water  law.  Municipal  wastes, 
Recreation  wastes,  Sewage  disposal,  Treatment, 
'Water  pollution,  'Standards,  Treatment  facilities, 
Jregon,  Industrial  wastes,  Monitoring, 
dentifiers:  *Water  quality  legislation,  Water  quali- 
y  standards,  State  aid,  Tax  benefits,  Public 
learings,  'Water  disposal. 

rhe  7  laws  passed  by  the  1967  Oregon  Legislature 
o  control  water  quality  and  set  standards  are  listed 
md  briefly  discussed.  Chapter  424,  Oregon  Laws 
[967,  changed  Sanitary  Authority  membership. 
Chapter  426  strengthened  public  policy  and  the 
Kjwers  of  the  Sanitary  Authority.  Chapter  427  per- 
ains  to  municipal  bond  issues  to  finance  sewage 
corks  projects.  Chapter  423  provides  for  state 
[rants  for  financing  community  treatment  plants, 
rhapter  592  provides  tax  benefits  to  industry  for 
instruction  of  air  and  water  pollution  control 
acilities.  Chapter  567  controls  mining  of  sand  and 
;ravel  from  stream  beds.  Chapter  624  provides  for 
nandatory  annexation  of  territory  to  a  municipality 
o  solve  sewage  disposal  problems.  For  the  first 
ime  in  Oregon,  pollution  is  adequately  defined 
egally,  in  Chapter  426,  which  also  initiates  a 
vstem  of  mandatory  disposal  permits.  The  stan- 
lards  adopted  for  water  purity  were  approved  with 
ommendation  by  the  Secretary  of  the  Interior. 
V68-00349 


ANALYSIS       OF       SEWAGE       TREATMENT 
iYSTEMS  BY  SIMULATION, 

Jmon  Tank  Car  Company,  Chicago,  111;  Cornell 

Jniversity,  Ithaca,  NY. 

A.  Mead  Montgomery,  and  Walter  R.  Lynn. 

American  Society  of  Civil  Engineers,  Sanitary  En- 

Jineering  Division  Journal,  Vol  90,  No  SA1,  Paper 

1807,  pp  73-97,  Feb  1964.  25  p,  6  fig,  7  tab,  8  ref,  1 

ippend. 

descriptors:  'Low-flow  augmentation,  Digital 
:omputer,  'Simulation  analysis,  Computer  models, 
dissolved  oxygen,  Waste  water  treatment, 
>ynthetic  hydrology,  Organic  loading.  Waste  as- 
similation capacity, 
dentifiers:  'Effluent  storage. 


The  possibility  of  using  low-flow  augmentation  and 
effluent  storage  in  a  sewage  treatment  system  was 
evaluated  by  simulation  on  a  digital  computer.  The 
model  was  time  dependent.  The  inputs  to  the 
model  were:  ( 1 )  stream  flow;  (2)  sewage  flow;  (3) 
biological  oxygen  demand  concentration;  (4)  ini- 
tial stream  dissolved  oxygen  concentration;  and  ( 5 ) 
the  coefficients  of  self-purification.  Synthetic 
hydrology  was  used.  Insight  into  the  operation  of  a 
waste  treatment  system  with  various  combinations 
of  effluent  storage,  low-flow  augmentation,  and 
plant  efficiencies  was  obtained  in  terms  of  the 
frequency  with  which  the  critical  dissolved  oxygen 
deficit  of  the  stream  was  exceeded. 
W68-00382 


OPTIMIZATION  OF  THE  HYDRAULIC 
REGIME  OF  ACTIVATED  SLUDGE  SYSTEMS, 

Kansas  State  University,  Manhattan. 

Larry  E.  Erickson,  and  Liang-tseng  Fan. 

Water  Pollution  Control  Federation  Journal,  Vol 

40,  No  3,  pp  345-362,  Mar  1968.  18  p,  14fig,3tab, 

22  ref,  1  append. 

Descriptors:  'Activated  sludge,  Operations 
research.  Computer  models,  Biological  treatment, 
Aeration,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Cost  analysis,  Indirect  costs,  In- 
stitutional constraints. 

Identifiers:  'Direct  search  technique,  Biological 
kinetics. 

The  design  of  activated  sludge  tanks  composed  of 
several  completely-mixed  aeration  tanks  connected 
in  series  were  optimized  and  compared  with  the 
results  of  a  single  completely-mixed  aeration  tank. 
The  optimal  solutions  were  dependent  on  the  flow 
into  the  system,  the  recycle  flow,  and  the  mixing 
within  the  system.  The  concentration  of  organic 
matter,  the  organism  concentration,  and  the 
volume  of  each  aeration  tank  were  the  unknown 
variables.  A  direct  search  optimization  technique 
was  used  to  systematically  find  the  optimum.  The 
results  of  the  analysis  indicated:  ( 1 )  the  two-aera- 
tion-tank activated  sludge  system  required  a 
smaller  theoretical  volume  than  the  single-type 
aeration-tank  system  and  (2)  the  organic  nutrient 
concentration  at  which  the  specific  growth  rate  is 
one-half  the  maximum  growth  rate  value  is  a  very 
important  variable  in  design.  (Has  22  references.) 
W68-00383 


STAGE    DEVELOPMENT    OF    WASTEWATER 
TREATMENT  WORKS, 

Cornell  University,  Ithaca,  NY. 

Walter  R.  Lynn. 

Water  Pollution  Control  Federation  Journal,  Vol 

36,  No  6,  pp  722-751 ,  June  1 964.  30  p,  9  fig,  6  tab, 

22  ref. 

Descriptors:   Wastewater  treatment,   Linear  pro- 
gramming,   Capital    costs,     'Financial    analysis, 
Digital    computer,    Present    value,    Interest    rate, 
Economies  of  scale,  Operating  costs. 
Identifiers:  Service  charge,  'Flow  of  funds. 

A  dynamic  model  was  presented  to  determine  the 
timing  and  financing  of  sanitary  facilities  in 
response  to  a  growing  population.  The  model  in- 
corporated a  detailed  description  of  the  flow  of 
funds  at  the  times  of  actual  occurrence.  A  linear 
programming  technique  was  used  to  determine  the 
timing  of  construction,  the  amount  of  construction, 
the  funds  borrowed,  loan  repayment  schedules, 
funds  invested,  and  the  service  charge.  Illustrative 
problems  were  solved  using  existing  cost  data.  It 
was  concluded  that  the  model  is  applicable  in 
planning  and  evaluating  the  financing  and  timing  of 
sanitary  engineering  construction  projects.  (Has  22 
references.) 
W68-00385 


A  MANAGEMENT  MODEL  FOR  WATER 
QUALITY  CONTROL, 

Cornell  University,  Ithaca,  NY. 

Charles  S.  ReVelle,  Daniel  P.  Loucks,  and  Walter 

R.  Lynn. 


Water  Pollution  Control  Federation  Journal,  Vol 
39,  No  7,pp  1164-1-183,  July  1967.  20  p,  12  fig,  2 
tab,  15  ref,  2  append. 

Descriptors:  'Linear  programming,  Dissolved  ox- 
ygen.  Biochemical   oxygen  demand,   Total   cost, 
'Oxygen  sag,  Optimum  development  plans. 
Identifiers:  Water  quality  constraints. 

A  linear  programming  model  was  presented  to  elu- 
cidate the  mathematical  foundations  of  systems 
analysis  as  applied  to  the  problem  of  determining 
the  minimum  cost  combination  of  plant  efficiencies 
necessary  to  maintain  levels  of  dissolved  oxygen  in 
a  stream.  The  constraints  of  the  problem  were 
formed  from:  (1)  the  definition  of  plant  efficien- 
cies; (2)  inventory  equations  on  biochemical  ox- 
ygen demand  and  dissolved  oxygen;  and  ( 3 )  quality 
constraints  on  dissolved  oxygen.  A  numerical  ex- 
ample was  solved  using  artificial  data.  The 
procedure  illustrated  a  mathematical  programming 
formulation  that:  ( 1 )  was  not  an  approximation  to 
the  oxygen  sag  equation;  (2)  easily  handled  tributa- 
ries; (3)  specified  maximum  violations  of  the  dis- 
solved oxygen  standards;  and  (4)  was  solved  by 
linear  programming  techniques.  An  appendix  on 
the  spacing  of  quality  constraints  was  included. 
(There  are  15  references.) 
W68-00391 


AN  ANALYSIS  OF  THE  ECONOMICS  OF 
WASTEWATER  TREATMENT, 

Northwestern  University,  Evanston,  III  and  Cornell 

University,  Ithaca,  NY. 

John  A.  Logan,  W.  A.  Hatfield,  and  George  S. 

Russell. 

Water  Pollution  Control  Federation  Journal,  Vol 

34,  No  9,  pp  860-882,  Sept  1962.  23  p,  12  fig,  6 

tab,  10  ref,  1  append. 

Descriptors:  Total  cost,  Statistics,  Trickling  filter, 
Activated  sludge,  Capital  costs,  'Unit  costs, 
Operating  costs,  Chlorination,  'Economic  justifi- 
cation, 'Performance. 

Construction  and  operating  costs  for  waste  treat- 
ment plants  were  obtained  from  existing  plants  by 
means  of  site  visits,  and  from  a  series  of  plants 
designed  for  a  specific  area.  Total  costs  were  ob- 
tained for  primary,  high-rate  filter,  standard-rate 
filter,  and  activated  sludge  plants.  Unit  costs  and 
efficiency  aspects  were  determined  for  use  in  fu- 
ture studies  which  will  be  orientated  towards  find- 
ing the  minimum  cost  design.  Some  of  the  difficul- 
ties in  analyzing  data  from  existing  plants  were:  ( 1 ) 
variations  in  quality  and  quantity  inputs;  (2)  varia- 
tions in  design  criteria;  (3)  variations  in  the  defini- 
tions of  each  unit  process;  and  (4)  local  differences 
in  labor,  topographic,  and  geographic  conditions. 
W68-00392 


OPTIMIZATION  ANALYSIS  FOR  BIOLGOCIAL 
FILTER  DESIGN, 

Northwestern  University,  Evanston,  111. 
William  S.  Galler,  and  Harold  B.  Gotaas. 
American  Society  of  Civil  Engineers,  Sanitary  En- 
gineering Division  Journal,  Vol  92,  No  SA1,  Paper 
4684,  pp  163-182,  Feb  1966.  20  p,  6  fig,  3  tab,  12 
ref,  4  append. 

Descriptors:  Linear  programming.  Biochemical  ox- 
ygen demand,  Capital  costs,  Unit  costs,  Operating 
costs,  Digital  computer,  Operations  research, 
'Recirculated  water,  Budgeting,  'Trickling  filters. 
Ventilation. 
Identifiers:  Physical  constraints. 

Linear  programming  was  used  in  the  design  of 
biological  filters.  The  objective  was  to  minimize  the 
costs  of  operation  and  construction.  Given  a  waste 
flow  and  a  biochemical  oxygen  demand,  the  analy- 
sis selected  the  radius,  depth,  and  recirculation 
ratio  of  each  filter.  Three  temperatures,  six 
biochemical  oxygen  demands,  and  flow  rates  from 
one  to  twenty  million  gallons  per  day  were  used  as 
input  data.  An  example  problem  was  solved.  The 
results  demonstrated  that:  ( 1 )  variations  in  design 
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are  related  to  input  conditions;  (2)  variations  in 
cost  parameters  within  reasonable  limits  do  not  ef- 
fect design  variables;  and  (3)  the  models  can  be 
used  for  determining  more  effective  designs. 
W68-00393 


MODELING  AND  OPTIMIZATION  OF  STEP 
AERATION  WASTE  TREATMENT  SYSTEMS, 

Kansas  State  University,  Manhattan. 
Larry  E.  Erickson,  Y.  S.  Ho,  and  L.  T.  Fan. 
Water  Pollution  Control  Federation  Journal,  Vol 
40,No5,Part  l.pp  717-732,  May  1968.  16p,6fig, 
2  tab,  5  ref. 

Descriptors:  'Activated  sludge,  Operations 
research,  Computer  models,  Biological  treatment, 
Aeration,  Biochemical  oxygen  demand,  Institu- 
tional constraints. 

Identifiers;  'Direct  search  technique,  Biological 
kinetics. 

The  effects  of  the  pattern  of  flow  into  an  activated 
sludge  system  and  the  mixing  pattern  within  the 
system  on  the  efficiency  of  the  biological  process 
was  examined.  The  four  types  of  systems  that  were 
investigated  are:  ( 1 )  a  sequence  of  complete-mix- 
ing compartments;  (2)  a  sequence  of  plug-flow 
compartments;  (3)  a  complete-mixing  compart- 
ment followed  by  a  plug-flow  compartment;  and 
(4)  a  plug-flow  compartment  with  continuous  dis- 
tribution of  feed  along  the  length  of  the  compart- 
ment. Steady-state  conditions  were  assumed.  It  was 
required  to  minimize  the  volume  of  the  tanks.  A 
direct  search  optimization  technique  was  used. 
Under  the  assumptions  of  the  study,  a  plug-flow 
system  with  continuous  feed  required  the  smallest 
volume  for  the  step  aeration  system. 
W68-00396 


ESTUARINE  WATER  QUALITY  MANAGE- 
MENT AND  FORECASTING, 

USPHS,  Delaware  Estuary  Study,  Philadelphia,  Pa. 
Robert  V.  Thomann,  and  Matthew  J.  Sobel. 
American  Society  of  Civil  Engineers,  Sanitary  En- 
gineering Division  Journal,  Vol  90,  No  SA5,  paper 
41 16,  pp  9-36,  Oct  1964.  28p,  8  fig,  1  tab,  1 1  ref,  2 
append. 

Descriptors:  'Time  series  analysis,  Dissolved  ox- 
ygen. Biochemical  oxygen  demand.  Total  cost.  Ox- 
ygen sag,  'Optimum  development  plans.  Waste- 
water treatment,  Fourier  analysis,  Digital  com- 
puter. 

Identifiers:  Delaware  Estuary,  Water  quality  con- 
straints. 

Time  series  and  mathematical  programming 
techniques  were  used  for  forecasting  dissolved  ox- 
ygen and  formulating  the  objective  function  and 
constraints  for  the  optimal  management  of  waste 
inputs.  Dissolved  oxygen  data  from  the  Delaware 
Estuary  were  used.  Illustrative  problems  were 
structured  to  show  the  managerial  problems  that 
can  be  solved.  The  extent  of  the  forecasting  scheme 
depends  upon  the  knowledge  of  the  parameters 
used  in  the  transfer  function,  and  the  waste  input 
data.  Difficulties  that  are  associated  with  attempts 
to  control  transient  fluctuations  of  quality  were  ex- 
amined. Salinity  intrusion  profiles  were  used  to  il- 
lustrate the  transient  control  problems. 
W68-00398 


STANTON  V  TRUSTEES  OF  ST  JOSEPH'S  COL- 
LEGE (LEGAL  JURISDICTION  OF 
DISCHARGE  OF  SEWAGE  INTO  A  NON- 
NAVIGABLE  STREAM). 

233  A  2d  718  (Me  1967). 

Descriptors:  Water  pollution  control,  'Pollution 
abatement,  State  governments,  Administrative 
agencies,  'Non-navigable  waters,  'Maine, 
•Remedies,  Riparian  waters,  Riparian  rights. 
Eminent  domain.  Natural  flow  doctrine,  Sewerage. 


This  was  a  complaint  by  riparian  owners  along  a 
small  nonnavigable  brook  to  enjoin  discharge  of 
sewage  into  the  brook  from  a  proposed  college  dor- 
mitory. The  water  improvement  commission  had  is- 
sued the  college  a  license  to  discharge  the  sewage. 
Plaintiffs  had  opposed  the  issuance  and  appealed 
through  administrative  channels  provided  by 
Statute.  Subsequently  plaintiffs  voluntarily 
dismissed  the  appeal  and  commenced  this  action. 
The  lower  court  dismissed  for  failure  to  exhaust  ad- 
ministrative remedies.  This  court  reversed  holding 
that  the  statute  creating  the  commission  was  in 
derogation  of  the  common-law  doctrine  that  upper 
owners  may  not  unreasonably  divert,  obstruct,  or 
pollute  streams,  and  that  statutes  in  derogation  of 
the  common  law  must  be  strictly  construed.  The 
court  found  that  although  the  statute  authorized 
the  commission  to  determine  when  sewage 
discharge  was  against  the  public  interest,  it  had  no 
power  to  determine  private  rights.  Plaintiffs  had  al- 
leged grounds  for  relief  beyond  the  jurisdiction  of 
the  commission,  so  that  it  would  be  futile  for  them 
to  complete  the  administrative  appeal  and  were  en- 
titled to  have  their  alleged  private  rights  deter- 
mined against  the  proposed  use. 
W68-00442 


THE  RELATIONSHIP  OF  WASTE  HANDLING 
PRACTICE  TO  PESTICIDE  RESIDUE  LEVELS 
AND  INVERTEBRATE  ECOLOGY, 

Michigan  State  University. 

Matthew  Zabik. 

Annual  Progress  Report  of  Project  to  the  Office  of 

Water  Resources  Research,  Dept.  of  the  Interior, 

1968. 

Descriptors:    Pesticides,   Water   pollution,   Waste 

treatment. 

Identifiers:  DDT,  Mussels,  Red  Cedar  River. 

In  order  to  determine  the  contribution  of  urban  and 
rural  areas  to  the  pesticide  contamination  of  the 
watershed  of  Michigan  rivers  and  streams,  soil 
suspended  matter  and  water  samples  from  the  Red 
Cedar  River  have  been  analyzed.  Various  organ- 
isms have  been  evaluated  to  find  possible  biological 
indicators  of  pesticide  contamination;  of  these, 
fresh  water  mussels  have  been  proven  to  be  excel- 
lent biological  indicators  in  lotic  environments  and 
their  use  has  been  employed  in  the  Red  Cedar 
River.  Results  have  implicated  urban  areas  as  the 
primary  source  of  pesticide  contamination.  These 
results  point  out  the  need  for  constant  surveillance 
of  our  rivers  and  streams  for  pesticide  contamina- 
tion with  more  emphasis  on  the  amount  con- 
tributed by  our  urban  and  suburban  areas.  Another 
important  fact  is  that  the  levels  of  pesticide  in  the 
Red  Cedar  and  Grand  Rivers  are  of  such  a  mag- 
nitude that  they  have  had  and  will  continue  to  have 
a  drastic  influence  on  their  ecology. 
W68-00492 


A  MODEL  FOR  QUANTIFYING  FLOW  AUG- 
MENTATION BENEFITS, 

U  of  Florida,  Gainesville. 
Edwin  E.  Pyatt. 

A  Progress  Report  to  FWPCA  concerning 
Research  Grant  W  P-0 1 050-02,  Engineering  and  In- 
dustrial Experiment  Station,  University  of  Florida, 
31  May  1968,43  p.  8  fig,  1  tab,  18  ref. 

Descriptors:  Abatement,  Administrative  decisions. 
Alternative  costs,  Annual  benefits.  Annual  costs, 
Computer  models,  Conjunctive  use,  'Dissolved  ox- 
ygen, Economic  efficiency,  'Flow  augmentation, 
Hydrologic  data.  Impoundments,  Management, 
'Mathematical  models,  'Methodology,  Multiple- 
purpose  reservoirs,  Municipal  wastes.  Optimiza- 
tion, Organic  loading. 

Identifiers:  Oxygen  sag,  Reservoir  operation. 
Stochastic  processes,  Synthetic  hydrology, 
'Systems  analysis.  Waste  dilution,  'Water  quality 
control. 

The  'Low  Flow  Augmentation  Project',  designated 
W  P-0 1 050-02,  has  as  its  objective  the  development 
of  a  generalized  mathematical  model  of  a  typical 


river  basin,  which  is  susceptible  to  manipulatioi 
such  that  it  is  possible  to  assess  functional  respon  j 
ses  of  sewage  treatment  levels  and  flow  augmentai 
tion   conjunctively   utilized   to   achieve   specifieij 
levels  of  stream  water  quality.  To  this  end,  the  pro! 
ject   has   been   subdivided   into   six   avenues   o 
inquiry.  The  first  avenue  has  to  do  with  the  formul 
lation  of  predictive  equations  for  'routing'  assimilal 
tive  capacity  into,  through  and  out  of  reservoirJ 
This  formulation,  in  a  sense,  is  to  be  a  stochastiJ 
version-stochastic  in  terms  of  both  runoff  and  teml 
perature-of  extant  equations,  such  as  those  o 
Dobbins.  The  second  phase  was  initiated  in  earl 
Spring  1967,  when  Mr.  R.  D.  G.  Pyne  undertook  I 
study  of  'Cost  Curves  of  Sewage  Treatment  fol 
Low     Flow    Augmentation.'    The     results    werl 
published  as  a  thesis  which  was  submitted  to  thl 
Graduate  School  of  the  University  of  Florida  in  Au  j 
gust  1967.  As  a  counterpart  to  sewage  treatmerj 
costs,   generalized    cost   curves   for   impoundinl 
water  for  flow  augmentation  are  essential.  Mr.  A 
Perex,  a  candidate  for  the  M.S.E.  degree  and  I 
Graduate  Research  Assistant  on  the  Low  Flow  Pro! 
ject,  is  undertaking  a  small-scale  simulation  whici 
will  yield  the  desired  information.  The  last  threl 
phases  are  currently  being  pursued. 
W68-00502 

TRANSPORT  OF  ORGANIC   AND   RADIOACJ 
TIVE  WASTES, 

Engineering  Science  Inc.  Oakland,  Calif;  Tulan 

University,  New  Orleans,  La;  University  of  Texa 

Austin. 

Neal  E.  Armstrong,  Larry  W.  Canter,  and  Earnest 

F.  Gloyna. 

Water  and  Wastes  Eng,  Vol  5,  No  7,  pp  54-56,  Ju 

1968.  3  p,  6  fig.  3  ref. 

Descriptors:  'Organic  wastes,  'Radioactive  wast© 
'Research  equipment.  Waste  dilution,  Tracer 
Dye  releases.  Path  of  pollutants,  Streamfiow,  Rivi 
flow,  'Artificial  watercourses. 
Identifiers:  'Research  (Water),  University  of  Te 
as,  'Waste  transport  research. 

Current  work  with  a  model  river  constructed 
study  waste  transport  is  described  in  general  terir 
Results  are  presented  for  1  dye  release  and , 
radioactive  tracer  releases.  The  model  river  is  2t 
ft  long.  2.5  ft  wide,  and  2.0  ft  deep.  It  is  divided  in 
2  equal  channels  by  a  2  ft  partition  along  the  ce 
terline  Slopes  can  be  varied  from  0  to  0.006  ft  p- 
ft.  The  flow  is  measured  by  2  v-notch  weirs  ai 
may  be  varied  to  a  maximum  of  1 .73  cfs.  Dissolv 
oxygen,  pH,  temperature,  sunlight,  and  oxidatio 
reduction  potential  may  be  measured  and  electi 
cally  recorded. 
W68-00561 

NOR  ANY  DROP  TO  DRINK:  PUBLIC  REGl 
LATION  OF  WATER  QUALITY  PART  II:  II 
TERSTATE  ARRANGEMENTS  FOR  POLL 
TION  CONTROL, 

U  of  Iowa  College  of  Law,  Iowa  City. 

N.  William  Hines. 

Iowa  L  Rev  Vol  52,  No  3  pp  432-457  Dec  1966. 1 

p,  127  ref. 

Descriptors:  Water  pollution,  'Water  pollut 
control,  Water  law,  State  governments.  Judk 
decisions.  Administrative  agencies,  Fede 
government,  Delaware  River  Basin  Commissic 
'Interstate  commissions,  'Interstate  compac 
Colorado  River  Compact,  Interstate  rivers,  'Rh 
basin  commissions,  Water  quality  control,  Pol 
tion  abatement. 

The  purpose  of  this  article  is  to  explore  the  po 
bilities  for  interstate  cooperation  in  the  area 
water  quality  improvement.  In  the  past.  differeiK 
between  states  as  to  polluted  water  have  been  I 
gely  reduced  by  cooperative  arrangements.  P 
gional  executive  agreements  have  been  most  he 
ful  on  the  interstate  level.  These  agreements  oft 
commence  with  reciprocal  state  legislation.  1 
author  envisions  the  interstate  compact  as  a  pa 
ble  device  for  pollution  control  joined  with  an 
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jrstatc  administrative  agency.  A  discussion  of 
everal  interstate  agencies  is  included.  The  major 
rawback  in  the  compact  approach,  however,  is  the 
onsent  requirement.  The  compact  must  be  ap- 
roved  by  the  states,  the  federal  legislature,  and  the 
resident.  Congress  has  taken  a  more  active 
ostion  recently  and  the  compacts  have  the  force 
f  federal  law.  In  terms  of  success,  the  agencies 
ave  room  for  a  great  deal  of  improvement.  This  is 
lie  in  part  to  the  minimal  standards  established  by 
le  agencies.  They  are  also  hampered  by  insuffi- 
ent  enforcement  powers  and  financial 
ameworks.  The  author  also  advocates  interstate 
ver  basin  planning.  It  is  emphasized,  however, 
lat  short  term  abatement  programs  are  of  primary 
iportance. 
'68-00621 


ITY  OF  BOWIE  V  WASHINGTON  SUBURBAN 
\NITARY  COMM'N  (JURISDICTION  OF 
EWERAGE  SYSTEM  ACROSS  MUNICIPAL 
OUNDARIES). 

MdApp  183,241  A  2d  396-400  ( 1968). 

escriptors:  'Maryland,  Municipal  wastes,  Sewers, 
ities,   Judicial   decisions,    Legal   aspects,    Local 
ivernments,  Political  aspects,  Construction, 
entifiers:  Washington  Suburban  Sanitary  Com- 
ission. 

tie  city  of  Bowie,  Maryland  opposed  the  construc- 
>n  of  a  municipal  sewerage  system  by  the 
ashington  Suburban  Sanitary  Commission 
:cause  the  Maryland  Code  provided  that  no  local 
w  conferring  special  powers  on  any  commission 
all  be  construed  to  divest  any  municipal  corpora- 
>n  exercising  the  same  powers  of  its  right  to  con- 
lue  the  exercise  of  such  powers.  However,  it  was 
:ld  that  a  subsequent  provision  of  the  Maryland 
Dde,  which  stated  that  no  municipal  corporation 
all  impair  in  any  respect  the  powers  relating  to 
nitation,  including  sewer,  water,  and  similar 
cilities  of  the  Washington  Suburban  Sanitary 
immission,  was  controlling.  The  statute  creating 
e  Washington  Suburban  Sanitary  Commission  is 
it  a  local  law  because  it  covers  large  areas  of  two 
■unties  adjoining  a  metropolis,  and  under  the 
aryland  Constitution  applicability  of  a  law  to  two 
more  geographical  subdivisions  of  the  state 
events  that  law  from  being  deemed  local. 
68-00630 


3NSERVATION  OF  POWER  AND  WATER 
5SOURCES  -  GRANTS  FOR  WATER  POLLU- 
ON  CONTROL  -  PUBLIC  HEARINGS  UNDER 
IE  FEDERAL  WATER  POLLUTION  CON- 
tOL  ACT. 
flee  of  the  Federal  Register,  Washington,  DC. 

deral  Register,  Vol  31,  No  94,  pp  7114-7128, 
ay  14,  1966.  15  p. 

•scriptors:  'Water  pollution  control,  'Grants, 
idministrative  agencies,  Administrative  deci- 
■ns,  Adjudication  procedure,  Federal  govern- 
ait,  Legal  aspects,  Water  law,  Treatment  facili- 
s,  Construction  costs,  Sewerage,  Research  and 
velopment. 

mtifiers:  'Water  Pollution  Control  Act,  Depart- 
flt  of  the  Interior,  'Hearings. 

les  and  regulations  dealing  with  grants  for  water 
Hution  control,  made  pursuant  to  the  Federal 
iter  Pollution  Control  Act,  are  set  forth  in  Part 
I.  Included  within  the  scope  of  the  grants  are 
monstration  projects  for  the  control  of 
charges  from  stormwater  or  combined  sewer 
terns,  construction  of  treatment  works,  research, 
ining,  and  awards  for  research  fellowships, 
tailed  rules  and  regulations  for  each  of  these 
as  are  given,  including  formulas  for  allotments 
states  and  interstate  water  pollution  agencies, 
rt  606  presents  rules  and  regulations  for  public 
'rings  held  under  the  Federal  Water  Pollution 
t,  covering  areas  from  publication  of  notice  to 
lies  to  evidence 
i8-00640 


INSECTICIDE  ADSORPTION  BY  POND  SEDI- 
MENTS AND  WATERSHED  SOILS, 

Purdue  University. 

Norman  Larry  Meyers. 

M.S.  Thesis,  pp  1-99,  Aug  1968.  99  p,  15  fig,  14 

tab,  91  ref. 

Descriptors:  'Adsorption,  'Insecticides, 

'Isotherm,  Soils,  Bottom  sediments,  X-ray  diffrac- 
tion, Clay. 

Identifiers:  Malathion,  Phorate,  Carbaryl, 
Watershed  soils,  Pond  sediments,  Specific  surface, 
Infrared  spectroscopy. 

Pond  sediments  and  watershed  soils  were  used  as 
adsorbents  to  study  malathion,  phorate,  and  car- 
baryl adsorption.  X-ray  diffraction  techniques  con- 
firmed the  presence  of  vermiculite,  mica,  and 
kaolinite  in  both  the  sediments  and  soil.  Infrared 
spectroscopy  revealed  a  slight  kaolinite  enrichment 
in  the  pond  sediment.  Textural  analysis  showed  a 
higher  clay  content  in  the  sediment  than  in  the 
watershed  soil.  The  cation  exchange  of  the  clay 
fraction  was  42  meq/100  gm  for  the  soil  and  37 
meq/100  gm  for  the  sediment.  The  specific  surface 
of  the  clay  fraction  was  297  square  meters/gm  for 
the  soil  and  241  square  meters/gm  for  the  sedi- 
ment. Adsorption  was  found  to  obey  the  fundamen- 
tal Freundlich  isothermal  relationship.  The  amount 
of  adsorption  for  the  insecticides  was  in  the  order: 
malathion  greater  than  carbaryl  greater  than 
phorate.  Adsorption  of  malathion  and  carbaryl  was 
greater  on  the  pond  sediment  than  on  the  soil 
probably  due  to  the  higher  clay  content  of  the  sedi- 
ment. Adsorption  of  phorate  was  not  influenced  by 
the  higher  clay  content  of  the  sediment. 
W68-00653 
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TECHNIQUES  OF  WATER  RESOURCES 
PLANNING,  WATER  LAW,  AND  INSTITU- 
TIONS, 

Water  Resources  Council,  Washington,  DC. 

HenryP.Caulfield.Jr. 

Water  Resources  Bull,  Vol  4,  No  1,  pp  21-36,  Mar 

1968.  16  p. 

Descriptors:  'Water  resources  planning,  Govern- 
ments, Coordination,  'Decision  making,  'Institu- 
tions, Legislation,  Economic  efficiency,  Manage- 
ment, Methodology,  Programs,  'Water  law,  Social 
aspects,  Water  Resources  Research  Act,  Adminis- 
trative agencies,  Regulation,  Analytical  techniques, 
Economics,  Research  facilities,  'River  basin  com- 
missions. 

Identifiers:  Flood  Control  Act,  'Governmental  in- 
terrelations, Urban  planning,  Water  and  related 
resources,  Evaluation  research. 

The  'state  of  the  art'  of  techniques  relating  to  in- 
stitutions, water  law,  and  water  resources  planning 
at  Federal,  State,  and  local  governmental  levels  is 
described  and  outlined  with  respect  to  interrelating 
these  levels  in  planning  and  action  programs. 
Legislation  leading  to  the  Water  Resources 
Research  Act  of  1964  and  the  Planning  Act  of 
1965  is  reviewed  and  related  to  techniques  for  re- 
lieving 'the  most  neglected  area  in  the  present  pro- 
gram. The  need  is  stressed  for  better  coordination 
in  all  areas-  private  enterprise  and  government- 
engaged  in  policy  proposals,  planning  criteria, 
methods,  and  practices  that  involve  water  research. 
Such  disciplines  as  engineering,  political  science, 
law,  ecology,  history,  forestry,  soil  science,  land 
and  urban  planning  are  essential  in  research  aimed 
at  advancements  in  policy,  planning,  and  institu- 
tions. They  must  work  separately  as  well  as  in  inter- 
disciplinary groups.  Officials  at  all  levels  of  govern- 
ment are  faced  with  decision  making  based  upon 
scientific  truths  and  basic  norms  and  subsidiary 
criteria;  the  latter  includes  value  judgements  be- 
lieved valid  that  often  have  ethical  and  esthetic  ele- 
ments. 


W68-00334 


DYNAMIC      PROGRAMMING      IN      WATER 
RESOURCES  DEVELOPMENT, 

Technion  -  Israel  Institute  of  Technology,  Haifa. 
Nathan  Buras. 

Advances  in   Hydroscience,  Vol  3,  pp  367-412, 
1 966.  46  p,  12  fig,  5  tab,  68  ref. 

Descriptors:  'Dynamic  programming,  Linear  pro- 
gramming, Simulation  analysis,  'Water  resources 
development,  Planning,  Monte  Carlo  method,  Mar- 
kov process,  Stochastic  processes,  'Optimization, 
Multi-purpose  project,  Conjunctive  use,  Water 
storage,  Hydroelectric  power. 
Identifiers:  Coastal  aquifer,  Recursive  relationship. 

A  review  of  some  of  the  applications  of  mathemati- 
cal models  in  water  resources  beginning  with 
Rippl's  work  in  1883,  were  presented.  A  linear  pro- 
gramming model  of  a  river  basin  system,  presented 
elsewhere,  was  restructured,  and  its  limitation  was 
discussed.  The  application  of  simulation  was  also 
briefly  discussed.  Most  of  the  article  was  devoted  to 
dynamic  programming.  General  descriptions  of  the 
hydrologic,  economic,  and  other  problems  in  water 
resources  were  included.  The  recurrence  relation- 
ships of  multi-stage  decision  processes  with  one 
and  more  state  variables  were  structured,  both  for 
deterministic  and  stochastic  conditions.  The  appli- 
cations of  this  model  to  water  storage,  conjunctive 
use,  coastal  aquifers,  and  hydroelectric  power 
generation  were  presented.  Digital  computer  solu- 
tions for  two  examples  were  given.  Some  other  ap- 
plications are  briefly  mentioned. 
W68-00362 


THE  OPTIMAL  YIELD  OF  AN  AQUIFER, 

Technion,  Israel  Institute  of  Technology,  Haifa. 
J.  Bear,  and  O.  Levin. 

Int  Ass  of  Sci  Hydrol,  Symp  of  Haifa,  Publication 
No  72,  pp  401-412,  19-26  March  1967.  1 2  p,  5  fig. 

Descriptors:  'Safe  yield,  'Management,  'Op- 
timization, Dynamic  programming,  'Aquifer, 
Recharge,  Water  source,  Water  resources, 
Planning,  'Mathematical  model,  Demand,  Mar- 
ginal benefits. 

Identifiers:  Cost  function,  Sequential  decision 
process. 

New  criteria  was  presented  to  replace  the  safe  yield 
approach  to  ground  water  management.  The 
dynamic  nature  of  the  ground  water  aquifer  and  its 
relation  to  the  total  water  resource  system  was 
shown  to  be  suited  for  the  application  of  optimiza- 
tion techniques.  A  discrete  dynamic  programming 
model  was  presented  for  a  homogeneous  phreatic 
aquifer  of  finite  real  extent,  with  probabilistic  in- 
puts. The  objective  function  was  obtained  by  com- 
paring immediate  marginal  net  benefits,  derived 
from  concave  demand  and  cost  functions. 
W68-00364 


APPLICATION  OF  SYSTEMS  ANALYSIS  TO 
PROBLEMS  IN  WATER  AND  WASTE  WATER 
TREATMENT, 

Cornell  Univ.,  Ithaca,  NY. 

Walter  R.Lynn. 

J  Amer  Water  Works  Ass,  Vol  58,  No  6,  pp  651- 

656,  June  1966.  6  p,  4  ref. 

Descriptors:  Biochemical  oxygen  demand,  Com- 
puter programs,  Constraints,  Digital  computers, 
Distribution  system,  'Mathematical  models,  Mar- 
ginal costs,  Marginal  benefits,  Operations  research, 
Optimization,  'Simulation  analysis,  'Systems  anal- 
ysis, Water  resources  development.  Stability. 
Identifiers:  Sensitivity  analysis. 

A  general  discussion  of  the  application  of  systems 
analysis  techniques  to  water  resources  problems 
was  presented.  A  system  was  defined,  and  the 
design  requirements  of  the  total  systems  approach, 
as  compared  to  the  traditional  component  ap- 
proach were  given.  The  important  features  of  the 
design  procedure  were  enumerated  as  follows:  ( 1 ) 
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formulate  mathematically  the  component  interac- 
tions; (2)  do  a  sensitivity  analysis;  (3)  determine 
the  system  stability  for  various  inputs;  (4)  optimize 
with  respect  to  preselected  criteria;  ( 5 )  predict  per- 
formance; and  ( 6 )  test  by  means  of  a  mathematical 
or  prototype.  An  illustration  of  mathematical  pro- 
gramming applied  to  the  minimization  of  water 
supply  costs  for  a  community  was  given.  The  use  of 
the  models  in  supplying  the  marginal  costs  and 
benefits  of  various  alternatives,  in  addition  to  the 
optimal  solutions,  was  emphasized,  especially  re- 
garding their  aid  in  the  making  of  policy  decisions. 
Simulation  studies  by  the  Harvard  Water 
Resources  Program  and  a  water  quality  study  at 
Cornell  University  were  briefly  described. 
W68-0O365 

SCHEDULING  THE  USE  OF  WATER  POWER, 

Stanford  Univ.,  Stanford,  Calif. 

JohnGessford. 

ManageSci,Vol5,No2,pp  179-191, Jan  1959.  13 

p,  5  fig,  7  ref. 

Descriptors:  Economic  efficiency.  Electric  power 
demand,  Hydraulic  design,  "Hydroelectric  power. 
Hydrologic  data,  'Linear  programming.  Mathe- 
matical models.  Reservoir  design,  'Reservoir 
operation,  'Scheduling,  Water  policy.  Water 
management  (Applied). 

Identifiers:  Deterministic  streamflow.  Inventory 
model. 

A  probabilistic  inventory  model  with  a  linear  cost 
function  was  structured  to  find  the  optimal  opera- 
tion rules  of  a  hydroelectric  development.  The  fol- 
lowing assumptions  were  made:  (1)  unlimited 
reservoir  and  turbine  capacities;  (2)  inflow  in  one 
time  period  not  available  for  power  generation 
until  the  next  period;  and  (3)  no  evaporation 
losses.  The  optimal  water  utilization  policy  was 
described  and  shown  schematically.  An  example  il- 
lustrated the  use  of  the  model.  The  effect  of  a  con- 
vex cost  function  on  the  optimal  policy  was 
discussed,  and  it  was  concluded  that  all  available 
water  should  be  used  in  the  immediate  future  if 
such  a  function  applied.  The  effect  of  deterministic 
future  flows  on  the  optimal  policy  was  studied.  In 
this  study  it  was  assumed  that  ( 1 )  power  demand, 
reservoir  inflow,  and  turbine  flow  were  given  as 
functions  of  time;  (2)  power  generation  did  not 
vary  with  changes  in  the  reservoir  level;  and  (3) 
power  obtainable  was  limited  by  turbine  and  reser- 
voir capacities.  It  was  found  that  the  optimal  policy 
remained  unchanged. 
W68-00367 

QUEUING  THEORY  AND  SIMULATION  IN 
RESERVOIR  DESIGN, 

California  Univ.,  Los  Angeles. 

Myron  B.  Fiering. 

Amer  Soc  Civil  Eng  Proc,  Vol  87,  No  HY  6,  pp  39- 

69,  Nov  1961.31  p,  11  fig,  15  tab,  5  ref,  1  append. 

Descriptors:  Correlation  analysis,  Digital  compu- 
ters, Distribution  pattern,  Estimated  benefits, 
Frequency  analysis,  Hydrologic  cycle.  Least 
squares  method,  Regression  analysis,  'Reservoir 
design,  Reservoir  operation,  'Queuing  theory, 
•Simulation  analysis,  'Synthetic  hydrology,  Monte 
Carlo  Method,  Probability. 

Identifiers:  Operating  rule.  Probability  distribution, 
Serial  correlation,  Present  value,  Flow  charts. 

The  theory  of  queus  and  Monte  Carlo  techniques 
were  applied  to  the  problem  of  selecting  the  op- 
timal design  of  a  single  multi-purpose  reservoir. 
Simulation  of  the  reservoir  system  response  to 
hydrologic  inflows  was  performed  on  a  large-scale 
electronic  digital  computer.  Draft  probabilities  and 
economic  benefits  were  computed  and  compared 
when  long  synthetic  records  were  routed  through 
the  proposed  designs.  Synthetic  hydrology  was 
produced  for  a  500-year  sequence.  The  annual 
draft  requirements  were  evaluated  in  accordance 
with  a  given  operating  rule  for  different  values  of 
reservoir  capacity  and  normal  draft  levels.  Round- 
ing to  the  nearest  integer  values,  tables  of  draft 


probabilities  were  prepared  which  were  used  to 
compute  the  present  values  of  expected  net 
benefits  for  the  various  alternatives.  It  was  found 
that  increasing  serial  correlation  tended  to  depress 
the  value  of  net  benefits  corresponding  to  the  op- 
timal selection  of  system  design.  A  numerical  ex- 
ample and  a  flow  chart  of  the  computer  program 
were  given. 
W68-00368 

OPTIMIZATION     OF     RESOURCE     ALLOCA- 
TION IN  PROJECT  PLANNING, 

Mihailo    Pupin     Institute    for    Automation    and 
Telecommunications,  Belgrade,  Yugoslavia. 
Radivoj  Petrovic. 

Oper  Res,  J  Oper  Res  Soc  Amer,  Vol  16,  No  3,  pp 
559-568,  May-June  1968.  10  p.  4  fig,  6  ref. 

Descriptors:  Approximation  method,  Computer 
programs,  Digital  computers,  'Dynamic  pro- 
gramming, Economic  efficiency.  Estimated  costs. 
Future  planning  (Projected),  'Optimization,  'Pro- 
ject planning,  'Resource  allocation,  Management, 
Control,  Coordination,  Scheduling. 
Identifiers:  Subproject  programming. 

Discrete  dynamic  programming  was  used  to  deter- 
mine the  optimum  resource  allocation  in  a  project 
plan.  It  was  assumed  that  the  technological  order- 
ing of  activities  in  a  project  would  be  defined  by  a 
project  graph.  The  predecessor-successor  relations 
of  activities  were  mapped  into  a  set  of  transforma- 
tions, where  the  state  variables  were  the  amounts  of 
work  required  to  complete  the  activities.  The 
resources  allocated  to  each  activity  were  con- 
sidered as  decision  variables,  which  were  con- 
strained when  resources  were  limited.  Thus  the 
project  execution  was  considered  as  a  discrete 
multistage  decision  process  with  the  associated  ob- 
jective function.  It  was  shown  that  the  high  dimen- 
sionality of  the  functional  equations  that  appear  in 
the  program  can  be  overcome  by  means  of  (a)  sub- 
project  programming;  (b)  two-level  concept  of 
management  control  evaluation;  and  (c)  approxi- 
mation in  policy  space. 
W68-00369 


OPTIMIZATION  TECHNIQUES  FOR 

HYDROLOGIC  ENGINEERING, 

Corps  of  Engineers,  Sacramento,  Calif. 
Leo  R.  Beard.  „   , 

Water  Resources  Res,  Vol  3,  No  3.  pp  809-8 15,  3rd 
Quart  1967.  7  p,  1  fig,  9  ref. 

Descriptors:  Dynamic  programming.  Linear  pro- 
gramming, 'Optimization,  Hydrologic  data,  'Ap- 
proximation method,  Estimating,  Numerical  analy- 
sis. Unit  hydrographs,  Water  resources,  'Digital 
computers,  Project  planning,  Synthetic  hydrology, 
•Simulation  analysis.  Value  engineering.  Planning. 
Identifiers:  'Univariate  method,  'Gradient 
methods.  Steepest  ascent,  'Convergence 
technique.  Objective  function. 

A  brief  introduction  and  generalized  discussion  of 
optimization  procedures  presently  used  in  the  solu- 
tion of  complex  water  resources  design  and  opera- 
tion problems  was  made.  Linear  programming  was 
referenced.  Dynamic  programming  techniques 
were  briefly  described  and  referenced.  The  main 
emphasis  was  on  the  gradient  method  of  optimiza- 
tion (or  method  of  successive  approximations). 
The  steps  followed  in  this  Univariate  Method  of  op- 
timization were:  ( 1 )  assume  reasonable  first  ap- 
proximation of  system  variables;  (2)  compute  ob- 
jective function;  (3)  in  a  systematic  manner  vary 
magnitude  of  system  variables  to  obtain  conver- 
gence of  the  objective  function  to  its  optimum 
value.  The  convergence  technique,  and  its  similari- 
ty to  the  Method  of  Steepest  Descent  were 
discussed.  Methods  for  avoiding  suboptimum  solu- 
tions and  interrelated  system  variables  were  given. 
A  short  illustrative  example  of  the  Univariate  Op- 
timization Technique  used  in  devising  an  auto- 
mated unit-hydrograph  and  loss-rate  analysis  was 
presented. 
W68-00370 


GROUNDWATER  MANAGEMENT  UNDER 
QUADRATIC  CRITERION  FUNCTIONS, 

Missouri  Univ.,  Columbia. 

Oscar  R.  Burt. 

Water  Resources  Res,  Vol  3,  No  3,  pp  673-682, 

Third  Quart  1967.  10  p,  8  ref. 

Descriptors:  'Groundwater,  'Management,  Deci- 
sion making,  Stochastic  processes,  Optimization. 
Natural  recharge,  Water  supply,  Pumping,  Operat- 
ing costs. 

Identifiers:  Quadratic  function.  Stochastic  pro- 
gramming. Diminishing  returns. 

General  stochastic  programming  was  used  to  deter- 
mine an  optimal  policy  for  groundwater  utilization. 
It  was  proved  that  an  optimal  policy  for  temporal 
allocation  of  groundwater  was  dependent  on  only 
the  first  moment  of  the  probability  distribution  ol 
recharge,  if  the  annual  net  output  of  the  basin  was 
quadratic  and  if  a  positive  equilibrium  stock  existed 
without  invoking  inequality  constraints.  The  nei 
output  function  consisted  of  ( 1 )  rate  of  use  and  (2, 
quantity  of  stocks.  Optimal  decision  rules  under  i 
quadratic  criterion  function  were  shown  to  be  rela, 
tively  simple,  even  when  stochastic  natura 
recharge  was  considered.  A  brief  analysis  of  tht 
probability  distribution  of  groundwater  stocks  w* 
included.  Some  consideration  was  given  to  approxi 
mately  optimal  policies  when  inequality  constraint 
on  rate  of  use  were  binding. 
W68-00374 


MATHEMATICAL         SIMULATIONS        FOF 
BETTER  AQUIFER  MANAGEMENT, 

Colorado  State  U  niv,  Fort  Collins. 

M  W.  Bittinger,  H  R.  Duke,  and  R  A. 

Longenbaugh. 

Int  Ass  of  Sci  Hydrol,  Symp  of  Haifa,  Publicatio 

No  72,  pp  509-519,  19-26  March  1967.  II  p.  4  fig 

13  ref. 

Descriptors:  'Simulation  analysis,  'Mathematics 
models,  Aquifers,  Conjunctive  use.  Management 
Operations.  Optimization,  Digital  computers. 
Identifiers:  Arkansas  River  Valley,  Colorado.  Wei 
ton-Mohawk  aquifer,  Arizona. 

A  mathematical  model  and  computer  analys. 
techniques  were  presented  to  allow  for  consider 
tion  of:  ( I )  varied  aquifer  hydraulic  and  geometn 
characteristics;  (2)  highly  variable  pumping  pa 
terns  in  time  and  space;  (3)  imperfectly  connecte 
bodies  of  surface  water;  and  (4)  non-deterministi 
natural  recharge.  For  calibration  the  model  wi 
programmed  to  simulate  an  historic  period,  fc 
which  both  groundwater  level  and  stream  flo 
records  are  available.  Legal  and  economic  coi 
straints  may  be  programmed  into  the  model  soast 
arrive  at  optimal  decisions  based  upon  these  fa< 
tors,  as  well  as  upon  physical  feasibility.  Applic; 
tions  to  two  basins  were  briefly  described. 
W68-00379 

MATHEMATICAL  MODELS  FOR  INDUSTRIA 
WASTE  DISPOSAL  SYSTEMS, 

Harvard  University,  Cambr>dge.  Mass. 

David  H.  Moreau. 

Thesis,  Harvard  University,  Cambridge,  Mass,  U 

1967.  166  p.  15  fig,  16  tab,  62  ref,  5  append. 

Descriptors:  Linear  programming,  'Pulp  waste 
Pulp  and  paper  industry,  Disposal.  Operatic 
research,  Waste  assimilation  capacity.  Capit 
costs,  Operating  costs.  Recirculated  water.  Digit 
computer. 

Identifiers:  'Nonlinear  programming,  tniue 
storage,  Present  value,  Uncertainty,  Steady  sta 
conditions,  'Fiber  recovery,  Expected  value. 

A  mathematical  representation  of  a  steady-state  t 
dustrial  waste  disposal  system  was  presented.  _  i 
receiving  water  was  assumed  to  have  seasonal  flu 
tuations  of  waste  assimilative  capacity.  The  syste 
received  inputs  at  an  essentially  constant  rate 
hypothetical  system  for  the  recovery  and  treatme 
of  a  typical  unbleached  kraft  pulp  and  paper  m 
waste  was  solved.  An  iterative  technique  was  us 
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>r  solving  the  nonlinear  programming  problem, 
inear  programming  was  used  for  examining  bind- 
ig  constraints.  In  general,  the  results:  (I)  sup- 
srted  engineering  design  practice;  (2)  demon- 
rated  the  use  of  the  model;  and  (3)  identified 
■eas  for  additional  study.  More  specific  results 
ere  obtained  for  detention  times  in  primary  treat- 
ent  units  and  recovery  units.  Reliability  of  input 
irameters  was  examined.  (There  are  62 
ferences.) 
68-00381 


THREE-DIMENSIONAL  OPTIMIZATION 
tOBLEM  IN  WATER-RESOURCES  EN- 
INEERING, 

xhnion,  Israel  Institute  of  Technology,  Haifa, 
■than  Buras. 

jer  Res  Quart.  Oper  Res  Soc,  Vol  16,  No  4   pp 
9-428,  Dec  1965.  11  p,  4  fig,  1  tab. 

sscriptors:    'Reservoir   storage,    'Optimization, 
oration,  *Dynamic  programming.  Digital  com- 
ter.  Irrigation,  Aquifer,  Stochastic  process. 
:ntifiers:  Algarithm,  Expected  return,  'Benefit 
iction,  Steady  state.  Sequential  decision  process. 

screte  probabilistic  dynamic  programming  was 
plied  to  solve  the  optimal  operating  policy  of  two 
*rvoirs  in  series.  Benefits  were  derived  from  ir- 
ation.  Concave  benefit  functions  were  assumed, 
i  hypothetical  example  was  solved  on  IBM  7090 
;ital  computer,  and  the  results  were  presented  in 
>ular  and  graphical  forms.  The  author  indicated 
it  the  policy  asymptotically  approached  a  steady 
te.  He  also  stated  that  such  a  problem  taxes  the 
)acitv  of  existing  digital  computers. 
J8-0O3  86 


TIMIZATION   OF  THE  OPERATION  OF  A 

ltiple-purpose       reservoir       by 
namic  programming, 

lif.  Univ.,  Los  Angeles. 

irren  A.  Hall,  William  S.  Butcher,  and  Austin 

igbue 

iter  Resources  Res,  Vol  4,  No  3,  pp  471-477 

le  1968.  7  p.3fig.4  ref. 

scriptors:    'Optimization,    'Multiple    purpose 

irvoirs,      'Dynamic      programming,      Water 

aurces.  Planning,  Hydroelectric  power,  Flood 

itrol.  Return,  Mathematical  model,  Computer 

gram. 

ntifiers;  Shasta  Dam,  Critical  period  hydrology, 

peak  energy. 

crete  dynamic  programming  was  used  to  deter- 
ie  an  operating  policy  for  a  system  producing 
roelectric  power  and  water  supplies.  The  policy 
:ctive  was  to  determine  the  set  of  releases  that 
umized  the  total  return,  subject  to  release,  ener- 
;eneration,  and  storage  constraints.  The  policy 
based  on  the  storage  volume,  price  schedule, 
sequence  of  past  inflows.  A  flow  chart  of  the 


sequence  of  past  mnows.  /\  now  cnart  ot  tl 
tal  computer  program  was  presented.  The  com- 
itional  procedures  developed  were  applied  to 
Shasta  Dam  on  the  Sacramento  River.  Compu- 
>nal  time  required  five  seconds  for  a  one-year 
ming  period  and  eighty-three  seconds  for  a 
:n-year  planning  period 
S-0038f 


:LOTE  RIVER  BASIN  PILOT  STUDY, 

sion  of  Water  Resources  and   Conservation, 
e  Board  of  Conservation,  Tallahassee,  Florida. 
ikC.  Mohler. 

lote  River  Basin  Pilot  Study,   pp    1-29    Feb 
7. 29  p,  1 5  fig,  8  tab. 

:nptors:  Feasibility  studies.  'Florida,  Future 
n«ng  (Projected),  Multiple  purpose  projects 
>ject  planning,  'River  basin  development, 
er  resources  development.  Watershed  manage- 
t.  Data  collections,  River  basins 
tillers:  'Anclote  River  Basin 


The  Anclote  River  Basin  is  located  in  Pasco  and 
Pinellas  Counties  in  Florida.  The  Anclote  Basin 
Study  report  is  the  compilation  of  available  water 
resources  and  related  resource  data  for  the  area.  It 
was  prepared  as  a  pilot  study  to  determine  the 
amount  of  additional  data  collection  that  would  be 
necessary  before  sufficient  data  would  be  available 
for  the  preparation  of  a  comprehensive  plan  for 
development  and  best  use  of  the  water  and  related 
resources  of  the  basin.  Information  was  collected 
from  various  state  and  federal  agencies  and  from 
limited  field  studies  by  personnel  of  the  Division  of 
Water  Resources  and  Conservation.  The  report 
summarizes  the  present  data  and  points  out  where 
additional  data  are  needed.  It  suggests  that  the 
most  efficient  way  to  collect  the  needed  data  is 
through  a  basin-by-basin  inventory  on  a  state-wide 
basis.  This  would  make  possible  the  preparation  of 
a  comprehensive  state  water  plan. 
W68-00402 


INTERDEPENDENCE  AND  ADDITIVITY  IN 
MULTIVARIATE,  UNIDIMENSIONAL  EX- 
PECTED UTILITY  THEORY, 

Research  Analysis  Corporation,  McLean,  Virginia. 
Peter  C.  Fishburn. 

Inter  Econ  Rev,  Vol  8,  No  3,  pp  335-342,  Oct 
1967.  8  p,  7  ref. 

Descriptors:  'Distribution,  Probability. 
Identifiers:  Real-valued,  'Expected  utility  theory, 
'Additivity  theorem,  'Interdependencies,  Trans- 
formations, Subspace,  Coordinates. 

This  paper  combines  three  recurring  themes  of 
utility  theory:  interdependence  among  coordinates 
in  a  multidimensional  pure-prospect  space,  addi- 
tive utilities,  and  expected  utilities.  The  main  result 
of  the  paper  is  as  follows.  Given  a  real-valued,  ex- 
pected utility  function  on  a  set  of  probability  dis- 
tributions over  a  multidimensional  pure-prospect 
space,  let  the  space  be  'separated'  into  lower- 
dimensionality  subspaces,  some  of  which  may  over- 
lap. Then  the  utility,  as  given,  for  any  probability 
distribution  can  be  written  as  the  sum  of  utilities  as- 
signed to  its  marginal  probability  distributions  over 
the  subspaces  if  and  only  if  the  following  condition 
holds  If,  for  any  given  sub-space  in  the  'separa- 
tion', two  distributions  have  the  same  marginal  dis- 
tribution over  the  subspace,  then  neither  distribu- 
tion is  preferred  to  the  other. 
W68-00647 

6B.  Evaluation  Process 


PRESERVATION    VALUES    IN    RIVER    BASIN 
PLANNING, 

Izaak  Walton  League  of  America. 

R.  Tippy. 

Natur  Resources  J,  Vol  8,  No  2,  pp  259-278   Apr 

1 968.  20  p,  2  tab. 

Descriptors:  'Planning,  Management,  Project 
planning.  Economic  justification.  Estimated 
benefits.  Estimated  costs,  'Multiple-purpose  pro- 
jects. Legislation,  'River  basin  development. 
Federal  government,  Wild  rivers,  Scenery,  Missou- 
ri River,  'Dams,  Recreation,  Flood  control. 
Identifiers:  'River  basin  planning,  'Alternatives, 
Corps  of  Engineers,  Federal  Power  Commission! 
Bureau  of  Reclamation. 

River  basin  planning  is  defined,  and  the  activities  of 
and  relationships  between  various  governmental 
agencies  active  in  river  basin  management  and 
development  are  explained.  Planning  is  in  part  a 
matter  of  making  reasoned  choices  between  poten- 
tial uses  of  a  river  when  the  uses  conflict.  The  con- 
flicts increase  because  demand  for  preservation 
values  and  benefits  of  development  are  both  in- 
creasing. The  promise  of  comprehensive  planning 
is  that  of  putting  a  team  of  unbiased  individuals  in  a 
position  to  survey  a  basin  and  indicate  how  each 
value  could  be  maximized.  Actual  experience  has 
been  less  than  ideal  so  that  planning  often  seems  to 
cause  conflicts;  often  comprehensive  planning  has 
meant  only  compreidnsive  development  The  types 


of  decisions  made  and  the  methods  of  arriving  at 
them  are  given  for  the  Corps  of  Engineers,  the 
Federal  Power  Commission,  and  the  Bureau  of 
Reclamation.  The  Wild  Rivers  studies  are  sum- 
marized, present  legislature  proposals  are  outlined, 
and  the  history  of  the  Upper  Missouri  Joint  Study  is 
presented  in  some  detail. 
W68-00345 


AN  APPROACH  TO  MANAGEMENT  AND  OP- 
TIMAL UTILIZATION  OF  AQUIFERS, 

Technion  -  Israel  Institute  of  Technology,  Haifa. 
Jacob  Bear,  and  O.  Levin. 

Amer  Water  Resources  Ass,  Proc  of  the  Second 
Annual  Amer  Water  Resources  Conf,  pp  200-212 
1966.  12  p,  4  fig. 

Descriptors:  'Safe  yield,  'Management,  'Op- 
timization, Dynamic  programming.  Recharge, 
'Aquifer,  Water  source,  Water  resources. 
Planning,  'Mathematical  model,  Demand,  Mar- 
ginal benefits. 

Identifiers:  Cost  function,  'Sequential  decision 
process. 

New  criteria  was  presented  to  replace  the  safe  yield 
approach  to  groundwater  management.  The 
dynamic  nature  of  the  ground  water  aquifer  and  its 
relation  to  the  total  water  resource  system  was 
shown  to  be  suited  for  the  application  of  optimiza- 
tion techniques.  A  discrete  dynamic  programming 
model  was  presented  for  a  homogeneous  phreatic 
aquifer  of  finite  real  extent,  with  probabilistic  in- 
puts. The  objective  function  was  obtained  by  com- 
paring immediate  marginal  net  benefits,  derived 
from  concave  demand  and  cost  functions 
W68-00363 


POLICY  MODELS  FOR  OPERATING  WATER 
RESOURCE  SYSTEMS, 

Cornell  University,  Ithaca,  NY. 

Daniel  P.  Loucks. 

Amer  Water  Resource  Assoc,  Proc  No  2,  pp  232- 

246,  Nov  20-22  1 966.  1 5  p,  4  fig,  4  ref. 

Descriptors:  'Linear  programming,  'Reservoir 
operation,  Estimated  benefits,  Operating  costs, 
Regression  analysis,  Hydrologic  data.  Operations 
research,  'River  systems.  Economic  efficiency, 
Formulation,  Consumptive  use,  'Sequential 
generation.  Future  planning  (Projected),  Water  al- 
location (Policy). 

Identifiers:  'Operating  policies,  'Deterministic 
models.  Target  allocations.  Expected  values.  Con- 
straints. 

Sequential  decision  models  for  determining  river 
system  operating  policies  were  developed.  The 
deterministic  models  were  based  on  expected 
values  or  best  estimates  of  future  inflows  and 
economic  conditions  in  the  river  system.  The  solu- 
tion specifies  the  reservoir  releases  required  to 
satisfy  the  quantitative  requirements  of  the  present 
period  subject  to  best  estimates  of  future  require- 
ments and  conditions.  After  each  period  the 
hydrologic  and  economic  estimates  were  revised 
and  the  model  was  solved  again  using  the  updated 
estimates.  The  models  which  can  be  solved  using 
standard  linear  programming  techniques,  minimize 
the  losses  resulting  from  missing  the  various  target 
allocations  in  the  system.  The  derivation  of  the 
convex  loss  functions  and  their  segmentation  into 
pricewise  linear  portions  was  discussed.  A  sim- 
plified theoretical  river  system  was  presented  and 
the  constraint  equations  for  this  system  were 
derived.  Explicitly  considering  the  consequences 
various  operating  policies  should  result  in  policy 
improvement  and  more  efficient  utilization  of 
water  resources. 
W68-00366 


ON  THE  EFFICIENT  USE  OF  HIGH  ASWAN 
DAM  FOR  HYDROPOWER  AND  IRRIGATION, 

Harvard  Univ,  Cambridge,  Mass. 
Harold  A.  Thomas,  Jr.,  and  Roger  Revelle. 
Manage  Sci,  Vol  1 2,  No  8,  series  B,  pp  B-296-3 1 1 
Apr  1966.  1 6  p,  2  fig,  5  tab,  8  ref. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6B— Evaluation  Process 


Descriptors:  Digital  computers,  Economic  efficien- 
cy, Electric  power  demand,  Agriculture,  Distribu- 
tion patterns,  Future  planning  (Projected),  "Irriga- 
tion, 'Linear  programming.  Mathematical  models, 
•Reservoir  operation,  *Multi-purpose  reservoirs, 
Water  allocation  (Policy),  *  Hydroelectric  power. 
Identifiers:  *Agricultural  demands,  'High  Aswan 
Dam,  United  Arab  Republic. 

Linear  programming  techniques  were  used  to 
determine  qualitatively  and  quantitatively  the  rela- 
tions between  agricultural  and  power  uses  of  the 
waters  released  from  the  High  Aswan  Dam.  The 
complementarity  between  agricultural  and  power 
uses  was  discussed  and  mathematically  analyzed 
(using  linear  programming).  The  results,  calculated 
on  a  7094  IBM  computer,  showed  the  optimum 
power  releases  over  a  twelve-month  period  for 
seven  levels  of  irrigation  targets.  A  linear  pro- 
gramming problem  was  formulated  to  find  the 
proper  ranking  of  the  many  alternative  operating 
schemes.  The  use  of  a  sensitivity  analysis  to  deter- 
mine the  effect  of  a  non-optimal  but  expedient 
solution  was  discussed.  The  use  of  downstream 
storage  to  achieve  a  higher  degree  of  complemen- 
tarity between  agricultural  and  power  uses  was  stu- 
died. Refinements  necessary  to  achieve  a  more 
realistic  model  were  mentioned.  It  was  concluded 
that  effective  management  could  result  in  high  effi- 
ciencies, but  that  a  more  comprehensive  model 
containing  more  input  data  should  be  used. 
W68-00372 

CONJUNCTIVE  OPERATION  OF  DAMS  AND 
AQUIFERS, 

Israel  Inst  of  Tech,  Haifa,  Israel. 
Nathan  Buras. 

Amer  Soc  Civil  Eng  Proc,  Vol  89,  No  HY  6,  pp 
11 1-131,  Nov  1963.21  p,  4  fig,  3  tab,  18  ref.  3  ap- 
pend. 

Descriptors:  'Dynamic  programming,  'Conjunc- 
tive use.  Aquifers,  Groundwater  recharge.  Reser- 
voir operation,  Hydrologic  data.  Synthetic  hydrolo- 
gy, Estimated  benefits,  Surface-groundwater  rela- 
tionships, Irrigation  design,  Irrigation  efficiency. 
Optimum  development  plans,  Design  criteria, 
Discount  rate,  Computer  programs. 
Identifiers:  'Operating  policies.  Present  value, 
Santa  Ana  River  California,  Steady  state  solutions. 

Dynamic  programming  was  used  to  find  the  op- 
timum method  of  operation  of  a  surface  reservoir 
and  a  groundwater  aquifer.  The  problems  were  to 
find  the  size  of  the  dam  and  recharge  facilities,  the 
areas  to  be  irrigated,  and  the  optimum  operating 
policies  that  specified  reservoir  releases  and  pump- 
ages  from  the  aquifer.  The  operating  policy 
problem  was  solved  analytically  using  dynamic  pro- 
gramming on  varying  sizes  of  design  criteria  and 
serviced  areas.  A  simplified  one  reservoir-one 
aquifer  system  with  independent  irrigation  areas 
was  described.  All  design  criteria,  cost  and  benefit 
functions,  interest  rates  and  probabilistic  hydrolog- 
ic data  were  assumed  known.  An  illustrative  exam- 
ple using  benefit  functions  from  the  literature  and 
hydrologic  data  for  the  Santa  Ana  River  in  Califor- 
nia was  presented.  A  computer  program  for  the 
IBM  7090  digital  computer  gave  optimal  or  'steady 
state'  solutions  which  were  presented  in  tabular 
form.  It  was  found  that  the  optimal  operating  policy 
reached  a  'steady  state'  for  processes  of  eight  stages 
of  duration.  (Has  18  references.) 
W68-00373 

THE  DYNAMIC  PROGRAMMING  APPROACH 
TO  WATER  RESOURCES  DEVELOPMENT, 

Calif.  Univ.,  Los  Angeles. 

Warren  A.  Hall,  and  Nathan  Buras. 

J  of  Geophys  Res,  Amer  Geophys  Union,  Vol  66, 

No  l.pp  517-520,  Feb  1961.  4  p,  1 1  ref. 

Descriptors:  'Dynamic  programming,  'Water 
resources  development,  Benefits,  Demands,  Reser- 
voir sites,  Water  users.  Optimization,  Reservoir 
storage. 


Dynamic  programming  was  applied  to  the  develop- 
ment of  water  resources.  A  series  of  similar  mathe- 
matical models  were  structured  for  determining  the 
sites,  allocations,  uses,  and  benefits  derived  from 
water  resources.  The  objective  was  to  maximize  net 
benefits  derived  from  water  resources  utilization. 
In  order  to  be  able  to  apply  these  models  it  was 
required  that  the  solution  of  each  model  be  inde- 
pendent of  the  solutions  of  all  the  other  models. 
W68-00375 

PLANNED  UTILIZATION  OF  GROUNDWATER 
BASINS:  STUDIES  CONDUCTED  IN 
SOUTHERN  CALIFORNIA, 

The  Resources  Agency,  State  of  California. 

Y.  D.  Chun,  Ernest  M.  Weber,  and  Kiyoshi  W. 

Mido. 

lnt  Ass  of  Sci  Hydrol,  Symp  of  Haifa,  Publication 

No  72,  pp  426-434,  1 9-26  March  1 967.  9  p,  2  fig. 

Descriptors:  'Groundwater  basins.  Water  supply, 
Mathematical  model.  Digital  computer,  Manage- 
ment, 'Simulation  analysis,  Conjunctive  use. 

A  general  description  of  a  simulation  scheme  that 
had  been  initiated  by  the  State  of  California  for 
planned  utilization  of  ground  water  basins  was 
presented.  Preceding  the  simulation  model,  a 
thorough  hydrologic  and  geologic  investigation  was 
conducted,  and  a  mathematical  model  developed. 
The  model  was  calibrated  and  solved  on  a  general 
purpose  digital  computer.  Two  ground  water  basins 
were  investigated  with  the  aid  of  this  model. 
Economic  and  management  information,  as  well  as 
physical  information,  were  obtained  using  this 
model.  This  technique  is  adaptable  lo  any  locality. 
W68-00376 


SYSTEMS  ENGINEERING  AND  AQUIFER 
MANAGEMENT, 

Technion  Israel  Institute  of  Technology,  Haifa. 
Nathan  Buras. 

lnt  Ass  of  Sci  Hydrol,  Symp  of  Haifa,  Publication 
No  72,  pp  466-473,  19-26  March  1967.  8  p,  2  fig. 
33  ref. 

Descriptors:       'Systems       analysis,       'Aquifers, 
Management,    Operations,    Operations    research, 
Quality  control.  Optimization,  Conjunctive  use. 
Identifiers:    Southern    California.    Indus    Valley, 
Israel. 

A  general  discussion  of  systems  engineering  and 
their  application  to  water  resources  was  presented. 
The  techniques  which  were  briefly  reviewed  are: 
(1)  linear  programming,  (2)  non-linear  pro- 
gramming; (3)  dynamic  programming;  and  (4) 
simulation.  Three  projects  of  aquifer  operation  and 
management  in  which  the  above  techniques  were 
used  were  briefly  described.  These  projects  were 
located  in  Southern  California,  the  Indus  Valley, 
and  Israel.  In  Israel  and  the  Indus  Valley  quality 
consideration  weighed  heavily  in  the  derivation  of 
design  criteria  or  operation  rules.  (Has  33 
references.) 
W68-00377 


AN  ANALYSIS  OF  RESERVOIR  CAPACITY 
REQUIREMENTS  FOR  CONJUNCTIVE  USE  OF 
SURFACE  AND  GROUNDWATER  STORAGE, 

Calif.  Univ.,  Los  Angeles. 

Nathan  Buras,  and  Warren  A.  Hall. 

lnt  Ass  of  Sci  Hydrol,  Publication  No  57,  Vol  2,  pp 

556-563,  Sept  1 96 1 .  7  p,  1  tab,  1 8  ref. 

Descriptors:  'Conjunctive  use,  Surface  water. 
Groundwater,  'Dynamic  programming.  Optimiza- 
tion, Benefits,  Discount  rate.  Flood  water, 
Hydroelectric  power,  'Mathematical  model,  De- 
mand. 
Identifiers:  Recurrence  relationships.  Policy. 

Discrete  dynamic  programming  was  used  to  deter- 
mine surface  storage  capacity  of  a  reservoir,  which 
was  used  in  conjunction  with  a  groundwater  reser- 
voir. The  objective  was  to  maximize  total  present 


value  of  net  benefits  over  a  reasonable  economic 
life  of  the  system.  The  problem  resulted  in  a  three- 
dimensional  matrix.  The  policy  was  obtained  by 
first  considering  the  operational  problem,  and  then 
establishing  the  water  allocation  to  the  two  reser- 
voirs. In  solving  the  problem,  water  demand  and  in- 
flows were  assumed  known.  The  allocation  was 
shown  to  be  an  'all  or  nothing'  decision  depending 
on  the  state  of  the  system .  ( Has  1 8  references. ) 
W68-00378 

OPTIMUM    DESIGN    OF    A    MULTIPLE-PUR'J 
POSE  RESERVOIR, 

Calif.  Univ.,  Los  Angeles. 

Warren  A.Hall. 

Amer  Soc  Civil  Eng  Proc,  Vol  90,  No  HY4,  pp  141-J 

149,  July  1964.  8  p.  2  fig,  6  ref. 

Descriptors:       'Multiple       purpose       reservoirs! 
'Dynamic  programming.  Cost-benefit  ratio.  Marl 
ginal  benefits,  Flood  control,  Operations  research  \ 
Water  users.  Optimization,  Low  flow  augments 
tion,  Municipal  water,  Industrial  water.  Irrigation  I 
Fixed    costs.    Marginal    costs.    Reservoir    design 
Reservoir  operation.  Regulated  flow. 
Identifiers:      Optimum       policy,      Hydroelectric 
releases. 

Dynamic  programming  was  used  for  the  design  of; 
multiple-purpose  water  project.  By  assuming  tha 
various  users  are  independent  and  by  allocating 
them  larger  regulated  flows,  a  hypothetical  but  re 
lated  problem  was  obtained.  It  was  then  shown  tha 
by  solving  the  hypothetical  problem  a  solution  u 
the  actual  problem  was  also  obtained.  The  only  dif 
ference  between  the  two  solutions  being  a  reduc 
tion  in  the  expected  fixed  costs  in  the  optimal  soli* 
tion  to  the  actual  problem.  An  analysis  of  benefit' 
derived  from  flood  control  measures  was  included. 
W68-00380 


OPERATING  A  LIMESTONE  AQUIFER  AS 
RESERVOIR  FOR  A  WATER  SUPPLY  SYSTEM 

Tahal,  Water  Planning  for  Israel,  Tel  Aviv. 

Y.  Harpaz,  and  J.  Schwarz. 

Bull  of  the  Inter  Ass  of  Sci  Hydrol,  Vol  XII.  No  ! 

pp  78-90,  March  1 967.  1 3  p,  9  fig,  8  ref. 

Descriptors:  'Aquifer,  'Reservoir  operatic-! 
Water  supply,  Groundwater  recharge,  Optimiz; 
tion,  Limestones,  Hydrologic  properties,  Matht 
matical  model,  Water  demand,  Benefits.  Pumpini 
Pumping  plants. 
Identifiers:  Electric  analog.  Israel,  Present  value. 

Dynamic  programming  was  used  to  optimize  th 
operation  of  a  limestone  aquifer.  A  detailed  geoloj 
ic,  hydrologic  and  mathematical  description  of  th 
aquifer  was  presented.  A  brief  description  of  a 
electric  analog  of  the  same  aquifer  was  also  give: 
The  objective  was  to  maximize  the  expecte 
present  value  of  net  benefits  which  were  derive 
from  water  pumpage  and  recharge  Simplified  a 
tual  demand  curves  were  used.  The  planmi 
horizon  was  12  years,  and  the  interest  rate  was 
percent.  Resulting  policy  was  summarized  as  fc 
lows:  ( 1 )  at  high  water  tables  pumping  should  1 
carried  to  full  installed  capacity,  supplying  loc 
and  regional  needs;  ( 2 )  at  lower  water  tables  supp 
only  local  needs;  (3)  recharge  becomes  feasible 
low  water  tables;  (4)  operating  policies  differ< 
from  winter  to  summer;  and  (5)  by  comparing  tl 
present  value  to  costs  of  installation,  the  optim 
size  of  additional  installation  may  be  determined. 
W68-00388 

OPTIMAL    CONTROL    OF    LINKED    RESE! 
VOIRS,  .       . 

Water  Res  Ass,  Medmenham,  Buckinghamsnu 

England. 

Z.Schweig,  and  J.  A.Cole. 

Water  Resources  Res,  Amer  Geophys  Union.  > 

4   No  3.  pp  479-497,  June  1968.  18  p,  3  fig.  5  ta 

13  ref. 
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WATER  RESOURCES  PLANNING-Field  06 
Evaluation  Process— Group  6B 


Descriptors:  'Optimization,  "Dynamic  pro- 
gramming, 'Reservoir  operation.  Reservoir 
itorage.  Stochastic  processes,  Long-term  planning. 
Correlation  analysis.  Digital  computers,  Conjunc- 
live  use,  Water  resources.  Aquifer,  Operating 
:osts. 
dentifiers:  North  Wales,  Lake  Vyrnwy, 

Discrete  stochastic  dynamic  programming  was  ef- 
ectively  used  to  find  rules  for  optimal  operation  of 
wo  linked  reservoirs  having  a  common  draft  de- 
nand.  Releases  could  be  made  from  either  one,  but 
ransfers  were  allowed  only  from  the  smaller  to  the 
arge  reservoir.  The  system  parameters  were  proba- 
lilistic  inflows,  aquifer  draw-off,  storage  volumes, 
md  operating  costs.  Both  cross  and  serial  correla- 
ion  of  inflows  were  considered.  The  objective  was 
o  minimize  the  long  run  transmission,  purification, 
torage,  and  other  variable  costs.  An  hypothetical 
xample  was  presented  and  solved.  A  flow  diagram 
or  a  digital  computer  program  was  also  presented 
long  with  a  computer  solution  to  a  problem  based 
in  actual  statistics  for  Lake  Vyrnwy,  North  Wales, 
nd  an  hypothetical  aquifer.  For  this  semi- 
ypothetical  example  the  steady  state  solutions 
'ere  obtained  after  32  to  42  monthly  stages.  The 
>ng  term  operating  costs  can  be  derived  from 
tiese  steady  states.  These  costs  could  be  con- 
idered  at  the  design  stage  of  the  syste  m . 
V68-00389 


MODEL  STATE  WATER  CODE  FOR  RIVER 
ASIN  DEVELOPMENT, 

rank  J.  Trelease. 

aw  and  Contem  Prob,  Vol  22,  No  2,  p  301-322 

pring  1957.  22  p,  122  ref. 

•escriptors:  *River  basin  development,  Resource 
llocation,  Federal-state  water  rights  conflict, 
iparian  land,  Riparian  water,  'Riparian  rights, 
■ppropriation,  Natural  flow  doctrine,  'Prior  ap- 
roprition,  Eminent  domain.  Social  needs,  'Priori- 
es, Reasonable  use,  Land  tenure,  Interstate  corn- 
acts,  State  jurisdiction. 

lthough  particular  water  development  problems 
iffer,  some  criteria  may  be  defined  that  will  have 
niversal  validity.  The  basic  assumption  is  that  all 
ater  allocation  problems  have  one  feature  in  corn- 
on,  which  is  that  there  is  not  enough  water  for  all 
jssible  uses,  and  some  choice  must  be  made 
nong  competing  users.  The  first  prerequisite  of  a 
odel  state  system  of  water  law  is  that  it  should  en- 
)urage,  or  at  least  not  deter  maximum  develop- 
ent.  It  must  provide  secruity  to  the  water  user  for 
s  investment  in  facilities  and  yet  be  sufficiently 
;xible  to  permit  change  in  the  existing  patterns  of 
source  use.  It  should  also  protect  the  public  in- 
rest  by  obtaining  the  optimum  development 
issible  while  providing  for  navigation,  fishing  and 
creation.  The  author  compares  the  existing  legal 
eories  applicable  to  water  allocation  and  con- 
udes  the  prior  appropriation  is  the  best  extant 
stem  of  law  for  river  basin  development  in  the 
nited  States. 
68-00448 


iE  MOVEMENT  FOR  NEW  WATER  RIGHTS 
iWS  IN  THE  TENNESSEE  VALLEY  STATES, 

nnessee  Univ.,  Knoxville. 

>bert  H.  Marquis,  Richard  M.  Freeman,  and 

iltonS.  Heath. 

nn  L  Rev,  Vol  23,  No  7,  pp  797-837,  Apr  1955 

P,  202  ref. 

:scriptors:  Beneficial  use,  Consumptive  use, 
asonable  use,  Water  consumption,  Water 
Jrtage,  'Water  allocation  (Policy),  Evaluation, 
>vernments,  State  governments,  'Tennessee 
ver  Water  law,  'Water  policy,  Eminent  domain, 
gal  aspects,  Legislation,  Prior  appropriation, 
Parian  rights,  Water  permits, 
mtifiers:  Constitutional  law,  'Tennessee  Valley. 

discussion  of  the  existing  water  rights  law  in  the 
nnessee  Valley  states  and  the  need  for  a  change 
view  of  expanding  use  of  water  and  possible 


shortages  is  presented.  Three  years  of  abnormally 
low  rainfall  brought  the  problem  to  the  attention  of 
the  state  legislatures.  Prior  appropriation  has  been 
advanced  as  an  alternative  to  the  riparian  doctrine 
on  the  idea  that  water  not  used  by  riparain  owners 
may  be  unusable  by  anyone.  All  of  the  Tennessee 
Valley  states  had  adopted  the  riparian  doctrine.  It 
is  concluded  that  prior  appropriation  has  not  been 
uniformly  interpreted,  and  without  some  modifica- 
tion would  not  provide  an  adequate  solution.  The 
constitutional  question  presented  by  legislation 
destroying  unused  riparian  rights  without  compen- 
sation is  given  attention.  Possible  alternatives  of- 
fered include:  (1)  extension  of  the  reasonable  use 
doctrine,  (2)  extension  of  the  power  of  eminent 
domain,  (3)  permits  for  water  use,  (4)  the  Califor- 
nia system,  and  (5)  modified  prior  appropriation. 
The  improbability  of  achieving  a  completely 
satisfactory  solution  is  noted,  but  the  need  for  study 
is  emphasized. 
W68-00452 


THE  OPTIMUM  USE  OF  A  GROUNDWATER 
AND  SURFACE-WATER  SYSTEM:  A 
PARAMETRIC  LINEAR  PROGRAMMING  AP- 
PROACH, 

California     Univ.,     Water     Resources     Center, 

Berkeley,  Calif. 

John  A.  Dracup. 

Univ  of  Calif  Water  Resources  Center  Contrib  No 

107,  1 34  p,  July  1 966.  1 7  fig,  23  tab,  55  ref. 

Descriptors:  'Programs,  'Decision  making,  Sur- 
face-groundwater  relationships,  'Mathematical 
models,  Computer  programs,  California,  Artificial 
recharge,  Economics,  Water  demand,  Water  reuse, 
Legal  aspects,  Systems  analysis,  Water  utilization, 
'Planning. 

Identifiers:  'Parametric  linear  programming,  'San 
Gabriel  Valley,  Problem  solving,  Engineering 
aspects,  Water  import.  Water  needs. 

A  mathematical  model  for  a  surface  and  ground- 
water system  is  formulated  to  represent  the  San 
Gabriel  Valley  in  southern  California.  This  model  is 
then  used  to  solve  the  algorithm  of  parametric 
linear  programming.  Unit  cost  of  water  importa- 
tion, treatment,  storage,  pumpage,  boostage,  and 
artificial  recharge  to  aquifers  is  determined  by 
economic  analysis.  5  sources  of  water  are  utilized 
to  optimally  satisfy  3  water  requirements.  The 
sources  of  supply  are  local  surface  water,  imported 
Feather  River  water,  imported  Colorado  River 
water,  groundwater  pumpage,  and  reclaimed  waste 
water.  The  analysis  is  for  1 960-90  and  covers  water 
requirements  for  municipal  and  industrial  de- 
mands, agricultural  needs,  and  artificial  recharge  of 
the  groundwater  aquifers.  3  decision  rules,  which 
may  be  implemented  by  a  planning  agent,  are 
analyzed  to  determine  optimum  operating 
procedure.  A  sensitivity  analysis  on  the  cost  coeffi- 
cients and  the  significance  of  the  shadow  or  im- 
puted prices  are  included.  The  method  is  effective 
as  a  guide  for  long-range  optimum  decision-making 
for  water-resources  systems. 
W68-00549 


THE  BIG  WATER  FIGHT. 

League  of  Women  Voters  of  the  United  States. 

Stephen  Greene  Press,  Battleboro,  Vermont,  246 
p,  1966.  3  fig,  2  map,  21  photo,  2  tab,  86  ref,  3  ap- 
pend. 

Descriptors:  'Water  resources,  Planning,  'Political 
aspects,  Water  conservation,  'Water  management 
(Applied),  'Water  policy,  Water  pollution,  Water 
quality,  'Water  resources  development,  Legisla- 
tion, Water  Resources  Planning  Act,  Federal 
Government,  Flood  plain  zoning,  Governments. 
Identifiers:  League  of  Women  Voters,  Citizen  in- 
terest and  political  action,  Area  development. 

The  League  of  Women  Voters  considers  planning 
to  be  essential  in  providing  enough  water  for  future 
needs,  reducing  water  pollution,  preserving  natural 
values,  and  providing  public  recreational  facilities. 


Therefore,  the  League  compiled  its  experience  in 
the  study  of  water  problems  and  in  helping  public 
planning  agencies.  The  volume  explains  why  the 
League  is  interested  in  water  problems  in  its 
preface.  Chapter  1  describes  League  activity  in  ob- 
taining water  supplies  in  several  communities  and 
states.  Chapter  2  concerns  citizen,  State,  and 
Federal  action  in  pollution  reduction  and  control. 
Chapter  3  is  on  flood  control  planning.  Chapter  4 
explains  comprehensive  water  resource  planning 
on  municipal,  State,  and  Federal  levels.  Chapter  5 
is  about  basin  planning  and  how  local  leagues  act 
together  to  promote  it.  Chapter  6  amplifies  chapter 
5  with  a  specific  example,  the  SuAsCo  basin  in 
Massachusetts,  of  how  14  leagues  cooperated. 
Chapter  7  is  a  further  expansion  of  chapters  5  and 
6.  Chapters  8  and  9  explain  how  citizen  action  may 
best  be  applied  to  obtain  desired  results  from 
government  agencies  on  all  levels.  The  3  appen- 
dices list  agencies  in  the  water  resources  field,  a 
glossary  of  terms  used,  and  suggested  reading. 
W68-00550 


THE  SENATE  SELECT  COMMITTEE  ON  NA- 
TIONAL WATER  RESOURCES:  AN  ETHICAL 
AND  RATIONAL  CRITICISM, 

U  of  New  Mexico  School  of  Law,  Albuquerque. 
Roy  Hamilton. 

Natural  Resources  J,  Vol  2,  No  1,  pp  45-54,  April 
1962.  1  Op,  34  ref. 

Descriptors:   'Federal  government,   'Institutional 
constraints,  'Water  resources  development,  Water 
policy,  'Political  aspects,  Political  constraints. 
Identifiers:      'Senate      Committee      on      Water 
Resources. 

The  final  report  of  the  Senate  Select  Committee  on 
National  Water  Resources  stated  that  water 
development  projects  would  be  needed  by  1980  at 
a  projected  cost  of  more  than  50  billion  dollars. 
The  author  considers  how  the  Committee  arrived 
at  its  conclusions  and  whether  the  conclusions 
reached  could  have  been  predicted  at  the  outset, 
after  the  makeup  of  the  Committee  was  known. 
The  operations  and  background  of  the  Committee 
are  described.  The  essential  point  of  the  article  is 
that  because  the  Committee  was  composed  almost 
exclusively  of  Western  Senators,  their  findings  and 
recommendations  were  western  oriented,  while 
eastern  interests  were  slighted.  The  Senate  is 
sharply  criticized  for  utilizing  a  committee  as  an  in- 
terest group.  The  Senate,  according  to  its  tradi- 
tional responsibility  of  being  a  mediator,  should 
have  balanced  the  composition  of  the  Committee 
with  eastern  Senators. 
W68-006I4 


INCOME  DISTRIBUTION  AND  PLANNING 
FOR  PUBLIC  INVESTMENT, 

Bowdoin  College,  Brunswick,  Maine. 

A.  Myrick  Freeman,  III. 

American  Econ  Rev,  Vol  LVII,  No  3,  pp  495-508 

June,  1967.  14  p,  2  fig,  6  ref. 

Descriptors:  Constraints,  National  income,  'Cost- 
benefit  analysis,  Taxes,  Marginal  costs,  Marginal 
productivity,  'Repayment  contracts,  'Project 
planning,  Variable  costs,  Transfer. 
Identifiers:  'Social  welfare  function,  'Income  dis- 
tribution, 'Project  design,  Subsidy,  Maximization, 
Optimum  scale. 

This  paper  considers  the  implications  for  public  in- 
vestment criteria  of  introducing  income  redistribu- 
tion as  a  policy  goal  since  this  seems  to  be  a  major 
reason  for  undertaking  many  programs.  The  limita- 
tions of  cost-benefit  analysis  in  this  area  can  only 
be  overcome  by  invoking  some  sort  of  value 
judgment  by  which  alternative  distributions  of  in- 
come can  be  judged.  It  is  assumed  that  a  social  wel- 
fare function  exists  which  weights  increments  of  in- 
come to  individuals  on  the  basis  of  a  downward 
sloping  constant  elasticity  of  marginal  social  wel- 
fare schedule,  whose  parameters  are  known.  When 
the  incidence  of  benefits  and  costs  is  known,  wel- 
fare weighted  benefit-cost  ratios  can  be  calculated, 
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these  will  differ  from  conventional  ratios.  When 
projects  are  designed  to  maximize  social  welfare  we 
focus  on  two  variables,  project  scale  and  the  degree 
of  repayment  by  the  beneficiaries  of  the  project.  If 
repayment  is  fixed,  and  if  the  project  redistributes 
income  on  the  average  toward  lower  persons,  the 
welfare  maximizing  project  will  be  larger  than  the 
efficiency  maximizing  project.  If  there  is  no  repay- 
ment constraint  project  scales  are  the  same  and  the 
welfare  criterion  determines  the  optimum  repay- 
ment policy. 
W  68 -0064  3 


A  GENERALIZED  APPROACH  TO  ESTIMAT- 
ING RECREATION  BENEFITS, 

Rutgers  State  University,  New  Brunswick,  New  Jer- 
sey. 

Joseph  J.  Seneca. 

Unpub  Ph  D  dissert,  Univ  of  Pennsylvania,  1968. 
210  p,  14  fig,  1 3  tab,  51  ref,  3  append. 

Descriptors:  ♦Recreation  demand,  *Tennessee 
Valley  Authority,  'Elasticity  of  supply,  ♦Estimat- 
ing equations,  'Delaware  River,  Natural  resources. 
Least  squares  method,  Welfare,  Fringe  benefits, 
Cost-benefit  analysis,  Geographical  regions. 
Identifiers:  ♦External  economies,  ♦Public  good, 
♦Public  policy,  ♦Pareto  optimum,  ♦Market  failure, 
♦Identification  problem,  Reduced  form. 

Many  public  investments  could  be  further  justified 
by  the  potential  recreation  benefits  which  they  con- 
tain. The  problem  is  to  determine  a  methodology  to 
measure  the  magnitude  of  these  benefits.  The 
method  introduced  is  to  estimate  both  demand  and 
supply  input  elasticities  through  the  pooling  of 
cross-section  and  time  series  data.  Optimal  input 
mix  is  determined  from  an  estimated  reduced  form 
equation  derived  from  a  model  of  the  recreation 
market.  Cross-section  demand  equations  are  esti- 
mated for  a  variety  of  water  oriented  outdoor 
recreation  activities  for  the  four  regions  of  the 
country.  A  pooling  of  historical  data  and  cross-sec- 
tion elasticities  enables  the  refinement  of  the 
supply  elasticities  of  the  reduced  form.  Empirical 
examples  of  the  reduced  form  estimation  and  pool- 
ing technique  are  provided  along  with  the  use  of 
the  cross-section  demand  functions  for  the  deter- 
mination of  recreation  benefits  resulting  from  im- 
proved water  quality  conditions  in  the  Delaware 
Estuary  in  a  marginal  benefit-cost  analysis. 
W68-00645 


one  of  inducing  competitive  industry  to  take  ac- 
count of  social  costs.  A  partial  equilibrium  solution 
is  provided  whereby  it  is  shown  that  an  annual 
license  fee  together  with  a  unit  extraction  fee  will 
reflect  the  appropriate  crowding  and  stock  exter- 
nality costs  to  the  competitive  producer. 
W68-00646 


PERFORMANCE  CRITERIA  FOR  EVALUAT- 
ING ECONOMIC  DEVELOPMENT  POTEN- 
TIAL: AN  OPERATIONAL  APPROACH, 

Northwestern   University,  Evanston,  111  and  The 

American  University,  Washington,  DC. 

Irma  Adelman,  and  Cynthia  Taft  Morris. 

Quart  Jour  Econ,  Vol  LXXXII,  No  2,  pp  260-280, 

May  1968.21  p,  5  tab. 

Descriptors:  ♦Classification,  Gross  national 
product,  Leadership,  Crop  production,  ♦Growth 
rates. 

Identifiers:  Social  overhead  capital,  Financial  in- 
stitutions, ♦Development  potential,  ♦Discriminant 
functions,  Analysis  of  variance. 

The  aim  is  to  devise  relatively  objective  criteria  for 
identifying  underdeveloped  countries  with  good 
development  potential.  73  non-communist  un- 
derdeveloped countries  were  classified  into  3 
groups  on  the  basis  of  their  average  annual  rate  of 
growth  of  real  per  capita  GNP  from  1950-51  to 
1963-64  and  other  measures  of  economic  per- 
formance. Stepwise  analysis  was  used  to  determine 
those  linear  combinations  of  performance  charac- 
teristics which  best  discriminate  among  various 
groups  of  countries.  In  selecting  variables  for  this 
function  the  analysis  at  each  step  scans  the  entire 
list  of  variables  not  already  in  the  discriminant 
function  and  then  selects  that  variable  which  adds 
most  to  the  explanation  of  variance  between  group 
means.  In  this  case  the  analysis  was  performed  with 
29  variables  representing  a  wide  range  of  social, 
political  and  economic  characteristics.  From  these 
the  method  picked  out  four  traits  most  relevant  to 
potential  for  successful  economic  performance. 
These  four  in  order  of  statistical  importance  were: 
(1)  Degree  of  improvement  in  financial  institu- 
tions; (2)  Degree  of  modernization  of  outlook;  (3) 
Extent  of  leadership  commitment  to  economic 
development;  and  (4)  Degree  of  improvement  in 
agricultural  productivity. 
W68-00648 


ECONOMICS  OF  PRODUCTION  FROM  NATU- 
RAL RESOURCES, 

Brown  University,  Providence,  Rhode  Island. 
Vernon  L.  Smith. 

American  Econ  Rev,  Vol  LVIII,  No  3,  part  1,  pp 
409-431,  June,  1968.  23  p,  8  fig,  14  ref,  1  append. 

Descriptors:  Balance  of  nature,  Environmental  ef- 
fects, Capital,  ♦Natural  resources,  Profit,  Equilibri- 
um, Operating  costs,  Technology,  ♦Commercial 
fishing,  ♦Lumbering,  ♦Mineral  industry,  ♦Oil  in- 
dustry. 

Identifiers:  Externalities,  ♦Extractive  industry, 
♦Common  property  resources,  ♦Replenishable 
resources.  Recovery  cost.  Social  cost. 

A  single  industry  model  is  developed  to  describe  a 
dynamic  recovery  process  from  such  technologi- 
cally diverse  resources  as  fish,  timber,  petroleum 
and  minerals.  Commercial  fishing  represents  the 
general  model  because  the  resource  is  replenisha- 
ble and  exhibits  important  production  externalities. 
Petroleum  recovery  exhibits  resource  stock  exter- 
nalities, but  growth  is  identically  zero.  Timber  is  a 
replenishable  resource,  but  stock  externalities  are 
not  significant.  Finally,  mining  is  treated  as  a  non- 
replenishable  resource  with  no  production  exter- 
nalities. The  externalities  treated  in  fishing  and 
petroleum  theory  arise  because  of  the  common 
property  character  of  the  resource.  It  is  demon- 
strated that  if  the  resource  can  be  appropriated,  or 
exclusive  access  rights  granted,  the  external  costs 
become  'privatized',  and  decentralized  competitive 
exploitation  is  efficient.  The  regulatory  problem  is 


A  PROPOSED  NORMALISATION  PROCEDURE 
FOR  PUBLIC  INVESTMENT  CRITERIA, 

London  School  of  Economics,  Great  Britain. 
E.  J.  Mishan. 

Econ  Jour.  Vol  LXXVII,  No  308,  pp  777-796.  Dec, 
1967.  20  p,  2  tab,  23  ref,  append. 

Descriptors:  Return,  ♦Interest  rate,  ♦Discount  rate, 
Investment,  Project  planning. 
Identifiers:  ♦Present  discounted  values,  ♦Internal 
rate  of  return,  Terminal  value. 

Overtime  the  development  of  criteria  for  public  in- 
vestments has  favored  the  admitting  and  ranking  of 
public  projects  by  comparing  the  present 
discounted  values  of  their  streams  of  returns  rather 
than  comparisons  based  on  the  internal  rate  of 
return.  This  paper  attempts  to  make  explicit  a  nor- 
malisation procedure  setting  forth  the  conditions 
under  which  comparisons  of  investment  streams  by 
either  criterion  have  equal  economic  significance. 
The  resulting  normalised  investment  criteria, 
whether  based  on  internal  rate  of  return  or  on 
present  discounted  value,  invariably  produce  the 
same  ranking  for  any  given  set  of  investment  pro- 
jects. One  implication  of  this  procedure,  not- 
withstanding that  future  negative  returns  of  an  in- 
vestment stream  may  produce  more  than  one  posi- 
tive internal  rate  of  return  ordinarily  defined,  is 
that  the  economics  of  the  normalisation  procedure 
entails  a  definition  more  apt  to  the  concept  of  an 
internal  rate  and  one  yielding  a  unique  value. 
W68-00649 


6C.  Cost  Allocation, 
Cost  Sharing, 
Pricing/Repayment 

COST  ALLOCATIONS,  COST  SHARING,  PRIC 
ING  AND  REPAYMENT, 

International    Joint    Commission,     US     Sectior 

Washington,  DC. 

Eugene  W.  Weber. 

Water  Resources  Bull,  Vol  4,  No  1,  pp  37-45,  Ma 

1968.  9  p. 

Descriptors:  ♦Cost  allocation.  Reimbursable  cost' 
♦Cost  repayment,  ♦Cost  sharing,  Multiple-purpos 
projects,  Cost-benefit  analysis.  Water  quality  cof 
trol.  Flood  control,  Recreation,  Transportation 
Sediment  control,  Hydroelectric  power.  Sock 
values.  Legislation,  Decision  making,  Wate 
management  (Applied), Coordination,  ♦Pricing. 
Identifiers:  ♦Beneficiaries,  Equitable  budgetinj 
Case  studies,  Problem  solving.  Navigation,  Irrigs 
tion. 

This  paper  reviews  the  effects  of  cost  allocatio 
and  cost  sharing  practices  upon  various  society  ob 
jectives;  it  identifies  needs  for  research  leading  t 
improvement  of  these  phases  of  water  managi 
ment.  Although  sound  in  principle,  cost  allocatio 
procedures  are  subject  to  questions  in  apphcatic 
to  purpose,  benefits,  discount  rates,  and  altera; 
tives  which  are  factors  in  the  allocation  proces1 
Cost  sharing  practices  may  vary  widely  in  the  e? 
tent  to  which  costs  are  borne  by  beneficiarie 
Reasons  for  and  effects  of  these  variations  af 
needed  to  evaluate  the  practices.  Certain  cost  sha 
ing  policies,  in  flood  control  and  water  quality  co< 
trol  for  example,  are  not  conducent  to  deciskv 
that  will  result  in  wise  use  and  equitable  costs  fro; 
the  standpoint  of  society.  Policies  related  to  navig 
tion  and  irrigation  raise  questions  as  to  their  effe 
on  choice  of  alternative  ways  of  accomplishii 
various  objectives.  Case  studies  are  a  praclicab 
approach  to  understanding  the  factors  involve 
These  studies  can  guide  in  the  correction  of  ob\ 
ous  inadequacies  and  contribute  to  more  equitat 
water  management. 
W68-00343 


AN  UNIVARIATE  ALLOCATION  ALGORITH 
FOR  USE  IN  FORESTRY  PROBLEMS, 

Auburn  Univ,  Auburn,  Ala. 

James  N.  Hool. 

J  Forestry,  Vol  66,  No  6,  pp  492-493,  June  1968. 

p.  3  tab. 

Descriptors:  Administrative  decisions,  ♦Compar 
tive  benefits.  Computer  models.  Digital  compute 
♦Dynamic  programming.  Economic  efficienc 
Estimated  benefits.  Future  planning  (Projectec 
Numerical  analysis,  Operations  research.  0 
timization,  ♦Optimum  development  plans. 
Identifiers:  Univariate  allocation  algorithm.  Alloc 
tion  problems. 

A  discrete  dynamic  programming  algorithm  w 
presented  for  the  optimization  of  a  univariate  all 
cation  problem.  A  hypothetical  example  of  t 
number  of  a  maximum  possible  days  to  be  allocat 
to  the  sale  of  Christmas  trees  in  any  of  three  m; 
kets  illustrated  the  computational  efficiency  oft 
algorithm.  Calculations  were  presented  in  tabu 
form  showing  the  progressive  elimination  of 
non-optimal  solutions  and  demonstrating  the  apf 
cational  appeal  of  large  problems  of  this  type 
computer  programming. 
W68-00371 


UNITED  STATES  V  RANDS  (VALUE  OF  CO 
DEMNED     LAND     BASED     ON     USE     AS 
NAVIGABLE  PORT  SITE). 

88SCt  265(1967). 

Descriptors:  ♦Condemnation  value.  Compensate 
Land  appraisal.  Condemnation.  Federal  jurisd 
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tion,  High  water  mark,  Value,  Eminent  domain, 
Water  utilization.  Navigable  waters,  Water  law, 
'Riparian  rights.  Riparian  land. 

Hie  question  presented  is  whether  the  compensa- 
:ion  which  the  United  States  is  constitutionally 
equired  to  pay  when  it  condemns  riparian  land  in- 
:ludes  the  value  of  the  land  as  a  port  site.  The 
rourt  held  that  the  Fifth  Amendment  does  not 
equire  that  the  compensation  include  the  value  of 
and  arising  from  the  fact  of  riparian  location.  The 
rial  court  in  the  condemnation  action  held  that  the 
compensable  value  of  the  land  taken  was  limited  to 
is  value  for  sand,  gravel,  and  agricultural  purposes 
ind  that  its  special  value  as  a  port  site  could  not  be 
considered.  The  Supreme  Court  agreed  in  holding 
hat  the  value  derived  from  the  fact  of  riparian  lo- 
cation depends  on  the  use  of  the  water  to  which  the 
company  has  no  right  as  against  the  United  States. 
lights  of  access  to  navigable  waters  and  values 
;iven  a  riparian  owner  by  state  law,  are  good 
igainst  other  riparian  owners  but  are  not  assertable 
igainst  the  superior  rights  of  the  United  States,  are 
lot  'property'  within  the  Fifth  Amendment,  and 
leed  not  be  paid  for  when  appropriated  by  the 
Jnited  States. 
V68-0O411 


•RELIMINARY  INVESTIGATION  OF  THE 
VVTER  RESOURCES  OF  ISABELLA  COUNTY, 
MICHIGAN,  AS  REPRESENTED  BY  FARM 
•ONDS, 

Central  Michigan  University. 

Vakelin  McNeel. 

Annual  Progress  Report  on  Project  to  Office  of 

Vater  Resources  Research,  August  1968.  1  p. 

)escriptors:  'Farm  ponds,  Pondage,  Construction 
osts,  *Cost-benefit  analysis.  Maintenance  costs, 
ish  populations. 

"hree  farm  ponds  each  with  different  bottom  types 
•ere  examined  as  to  certain  chemical  and  physical 
roperties,  rate  of  fish  growth,  and  total  fish  mass. 
)ata  is  presented  on  these  findings.  Approximately 
0  farm  pond  owners  were  interviewed  to  deter- 
line  costs  of  construction,  improvements,  and 
laintenance  of  their  ponds.  Information  as  to  fish 
lantings,  kinds  of  useage,  man  hours  of  various 
ecreational  uses,  and  benefits  derived  from  the 
onds  including  income  was  obtained. 
V68-00494 


,N  ANALYSIS  OF  ALTERNATIVE  METHODS 
>F  FINANCING  TYPES  OF  WATER 
ESOURCE  FACILITIES  IN  MISSISSIPPI, 

ur.  of  Bus.  and  Economic  Research,  Miss.  State 

'niv..  State  College,  Miss. 

I.  T.  Peden,  Jr.,  J.  R.  Pulley,  and  J.  L.  Roberts,  Jr. 

ompletion  Report  to  the  Office  of  Water 
esources  Research,  Department  of  the  Interior, 
Jne,  1968,  100  p. 

escriptors:  'Finance,  Water  facilities,  Loans, 
Mississippi,  Small  communities. 

he  primary  purpose  of  the  study  was  to  determine 
id  analyze  the  alternative  methods  used  by  rural 
immunities  and  small  incorporated  municipalities 
a  fourteen-county  area  in  Central  Mississippi  for 
le  period  beginning  July  I,  1962,  and  ending  June 
J,  1967.  Special  attention  in  the  analysis  was 
ven  to  the  method  of  financing  used,  the  type  of 
cilities  it  was  used  to  finance,  and  any  problem 
eas  that  arose  in  either  attaining  the  funds  or  ad- 
inistering  the  chosen  method.  The  findings  from 
us  study  and  analysis  were  divided  into  two 
stinct  sections.  One  section  pertains  to  rural 
:ater  associations  as  defined  by  the  Farmers  Home 
dministration  of  the  U.  S.  Department  of  Agricul- 
|  re.  The  other  section  dwelt  on  the  conclusions  re- 
ading incorporated  municipalities  which  were 
;ther  unable  or  chose  not  to  utilize  the  credit 
,c,7*s°f  ,ne  Farmer's  Home  Administration. 
OO-00504 


FEASIBILITY  OF  WATER  EXPORT, 

Manitoba  Univ.,  Winnipeg,  Canada. 

Edward  Kuiper. 

ASCE  Proc,  J  of  Hydraul  Div,  Vol  94,  No  HY4, 

Pap  6024,  pp  873-891,  July  1968.  19  p,  5  fig,  1  tab, 

6  ref,  2  append. 

Descriptors:  'Water  supply,  'Cost  analysis,  Water 
resources  development,  'Water  management  (Ap- 
plied), 'Irrigation,  Waste  dilution,  United  States, 
Water  policy,  International  law,  Economic  impact, 
River  systems,  Diversion,  Multiple-purposes  pro- 
jects. Water  utilization,  Dams,  Pumping  plants, 
Canals. 

Identifiers:  'Water  export,  'Canada,  Political 
feasibility,  Water  surplus,  Export-import  treaty, 
Canadian  water  needs. 

A  review  is  made  of  the  various  problems  as- 
sociated with  exporting  water  from  one  country  to 
another.  The  criteria  that  must  be  satisfied  prior  to 
export,  and  their  application  to  the  Canada-United 
States  situation,  are  described.  The  continent  is  di- 
vided into  3  regions:  mountain  west,  prairie,  and 
east.  Calculations  are  made  of  the  amount  of 
present  and  foreseeable  Canadian  water  surpluses 
and  the  price  of  export  in  each  of  the  regions.  In  the 
mountain  west  at  least  100,000,000  acre-ft  per  yr 
in  British  Columbia  and  the  Yukon  and  a  similar 
amount  in  the  prairie  and  Northwest  Territories  are 
available;  in  the  east  at  least  200,000,000  acre-ft 
per  yr  are  available  in  northwest  Ontario.  The  price 
of  export  to  the  U  S  from  British  Columbia  may  be 
$20-$30  per  acre-ft,  and  from  Ontario  into  the 
Great  Lakes,  $10-$  15.  Water  from  the  Prairie 
Province  could  cost  $25  per  acre-ft.  In  addition, 
conveyance  costs  in  the  United  States  would  be  ex- 
pensive. Such  costs  appear  too  high  for  develop- 
ment projects  under  present  economic  circum- 
stances. No  major  obstacle  is  apparent  to  making 
an  export-import  treaty,  provided  Canadians  are 
enlightened  of  the  favorable  impact  on  the 
economics  and  well-being  of  both  countries  by 
ioint  water  developments. 
"68-00537 
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INVESTMENT-DECISION  CRITERIA,  INVEST- 
MENT INCENTIVES  AND  THE  CHOICE  OF 
TECHNIQUE, 

Trinity  Hall,  Cambridge,  Great  Britain,  and  the 

University  of  Adelaide,  Australia. 

G.  C.  Harcourt. 

Econ  Jour,  Vol  LXXVIII,  No  309,  pp  77-95,  March 

1968.  1 9  p,  5  fig,  append. 

Descriptors:   Technology,   Depreciation,    'Invest- 
ment, 'Grants,  'Taxes,  Income,  Profit. 
Identifiers:    Present    value    rule,    Pay-off   period 
criterion,  'Capital  intensive  techniques,  Corpora- 
tion taxation,  'Fiscal  incentives. 

This  article  analyzes  the  relative  capital-intensities 
which  result  from  the  use  of  three  investment-deci- 
sion rules-  the  present  value  rule,  payoff  period 
criterion,  and  accounting  rate  of  profit  rule-  in  a 
situation  characterized  by  a  common  technology 
and  given  expectations,  first  in  situations  in  which 
taxation  and  investment  incentives  are  ignored, 
and,  secondly,  in  which  they  are  introduced,  both 
in  a  simple  way  and  as  they  have  been  in  the  United 
Kingdom.  The  main  results  are  that  in  both  situa- 
tions, the  pay-off  period  criteria  often  results  in  the 
choice  of  a  more  capital  intensive  technique  than 
the  other  rules.  Nothing  general  can  be  said  about 
the  other  two  rules.  Taxation  by  itself  results  in  less 
capital-intensive  techniques  being  chosen  by  the 
first  two  rules  but  has  no  effect  on  the  third.  Invest- 
ment incentives  result  in  more  deepening  than 
otherwise  would  have  occurred  if  the  first  two  rules 
are  used  but  can  have  a  'perverse'  effect  if  the  ac- 
counting rate  of  profit  rule  is  used.  If  at  the  in- 
troduction of  the  corporation  tax  and  cash  invest- 
ment grants  in  the  U.K.  a  firm  changed  from  the 
pay-off  period  to  a  Discounted  Cash  Flow 
procedure  it  might  choose  less  capital  intensive 
techniques. 
W68-00644 


PEAK  LOAD  PRICING, 

National  Board  for  Prices  and  Incomes,  London, 

Great  Britain. 

Ralph  Turvey. 

Jour  Pol  Econ,  Vol  76,  No  1 ,  pp  1 0 1  - 1 1 3,  Jan/Feb 

1968.  13  p,  19  ref. 

Descriptors:  Technology,  Hydroelectric  power, 
'Electric  power  demand,  'Electric  power  rates, 
•Electric  power  costs,  Operating  costs,  'Peaking 
capacities,  Optimization,  Measurement. 
Identifiers:  Area  Board,  Great  Britain,  'Marginal 
cost  of  capacity. 

The  main  assumption  of  solutions  to  this  pricing 
problem  is  that  our  aim  is  to  maximize  the  sum  of 
producers'  and  consumers'  surpluses.  The  optimum 
requires  price  (p)  to  exceed  marginal  running  cost 
(MRC)  in  periods  of  high  demand  by  amounts 
which  both  restrict  demand  to  capacity  output  and 
which  sum  up  over  these  periods  to  equal  the  mar- 
ginal cost  of  capacity;  for  other  periods  p=MRC. 
The  first  assumptions  to  be  dropped  are  constant 
MRC  and  constant  incremented  capacity  costs.  As 
a  result  the  p  which  is  equal  to  an  upward  sloping 
MRC  curve  in  off-peak  periods  is  a  variable  one, 
requiring  a  complex  tariff.  For  new  additions, 
running  costs  are  lower  due  to  technological  im- 
provements, but  changes  in  cost  can  only  be  esti- 
mated given  assumptions  about  the  future  develop- 
ment of  the  load  and  of  technology.  Other  assump- 
tions considered  unrealistic  are:  capacity  is  con- 
stant throughout  all  periods  of  the  demand  cycle; 
demand  curves  are  independent  for  different 
periods  in  the  cycle;  demand  curves  are  not 
stochastic.  The  present  limit  is  2,  3,  or  4  rates  plus 
alternatives  such  as  restrictions  on  supply.  Yet 
theoretical  analysis  has  provided  a  criterion  for 
comparing  non-ideal  tariffs. 
W68-00650 


CEGB'S  BULK-SUPPLY  TARIFF  AND  LONG- 
RUN  MARGINAL  COST, 

Central     Electricity     Generating     Board,     Great 

Britain. 

P.  E.  Walts. 

Econ   Jour,   Vol   LXXVIII,   No   309,  pp.   67-76, 

March,  1968.  10  p,  2  fig. 

Descriptors:  'Marginal  costs,  Investment,  Long- 
term  planning,  'Electric  power  rates,  Load  dis- 
tribution. 

Identifiers:  Basic  capacity  charge,  Peaking  capacity 
charge,  Area  boards,  'Bulk  Supply  Tariff,  'Incre- 
mental costs. 

The  Central  Electricity  Generating  Board  is  in- 
troducing a  tariff  for  bulk  supplies  with  unit  rates 
based  on  short  run  marginal  costs,  a  peaking 
capacity  charge  related  to  the  rate  of  take  at  system 
peak  and  a  basic  capacity  charge  related  to  the  rate 
of  take  over  the  winter  plateau'.  A  case  for  two 
capacity  charges  in  a  tariff  intended  to  reflect  long 
run  marginal  cost  is  stated.  It  is  also  shown  how  ob- 
solescence influences  the  conversion  of  long  run 
marginal  costs,  calculated  as  present  values  of 
system  incremental  costs,  into  annual  tariffs. 
W68-00651 


6D.  Water  Demand 


THE  CONCEPT  OF  REASONABLE  BENEFI- 
CIAL USE  IN  THE  LAW  OF  SURFACE 
STREAMS, 

Wyoming  Univ.,  College  of  Law. 

Frank  J.  Trelease. 

Wyo  L  J,  Vol  12,  No  1,  pp  1-21,  Fall  1957.  22  p, 

162  ref. 

Descriptors:  'Relative  rights,  'Competing  uses, 
'Reasonable  uses,  Prior  appropriation,  Riparian 
rights,  Riparian  owners,  Artificial  use,  Domestic 
water,  Irrigation  water,  Stock  water,  Beneficial  use, 
Water  utilization,  Preferences  (Water  rights). 

This  is  an  analysis  of  general  and  western  law  of 
water  use  by  riparian  owners.  The  riparian  and 
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prior  appropriation  systems  are  compared.  In  the 
riparian  system  'natural'  uses  (domestic  stock 
watering)  are  generally  preferred  over  'artificial' 
uses  (irrigation,  manufacturing).  An  upper  natural 
user  may  take  all  the  water  to  the  exclusion  of  a 
lower  artificial  user.  In  the  prior  appropriation 
system,  water  appropriated  must  be  used  for  a  use- 
ful and  beneficial  purpose,  otherwise  no  valid  ap- 
propriation has  been  made.  Most  litigation  arises 
on  the  issue  of  comparative  reasonableness  of  use. 
Legislatures  have  affected  the  beneficial  use  doc- 
trine by  the  enactment  of  water  use  preference 
statutes.  The  author  suggests  that  allocation  of 
water  should  be  left  more  to  economists,  engineers 
and  administrators  than  strictly  to  the  law. 
W68-00403 


BENEFICIAL  USE  OF  WATER, 

Neal  H.  Bell. 

Willamette  L  J,  Vol  3,  No  4,  pp  382-390,  Fall  1 965. 

9  p,  45  ref,  disc. 

Descriptors:  *Prior  appropriation,  *Beneficial  use. 
Legislation,  Administrative  agencies,  Reasonable 
use,  Consumptive  use,  Water  conservation,  *Water 
allocation  (Policy),  Aesthetics. 

Prior  appropriation  states  have  invariably  included 
the  guiding  standard  of  'beneficial  use'  in  their 
water  codes.  This  article  is  an  analysis  of  that  term. 
Under  the  appropriation  doctrine  'beneficial'  does 
not  necessarily  mean  reasonable  in  relation  to  the 
rights  or  needs  of  others.  However,  the  reasonable- 
ness of  the  contemplated  use  is  usually  taken  into 
account  by  the  administrative  agency  which  regu- 
lates the  use  of  water  in  the  state.  Beneficial  use 
normally  involves  putting  water  to  a  useful  purpose 
that  will  reap  economic  rather  than  aesthetic 
benefits.  However,  there  is  a  trend  toward  recog- 
nizing aesthetic  uses  as  beneficial  particularly 
where  the  scenic  attractions  will  be  public.  It  is 
generally  required  that  an  appropriator  have  a  pos- 
sessory interest  in  the  land  on  which  the  water  is 
used.  Several  approaches  are  discussed  which  allow 
water  distribution  companies,  which  have  no  in- 
terest in  the  land,  to  appropriate  water.  Waste  is 
usually  assumed  to  be  synonomous  with  non- 
beneficial  use.  Reasonable  losses  by  evaporation 
and  leakage,  however,  are  not  considered  non- 
beneficial.  Under  some  legislation  no  change  in  use 
or  place  of  use  can  be  made  without  application  to 
the  state  administrative  agency. 
W68-00408 


RIPARIAN  RIGHTS-ANALYSIS  OF  NEW 
STATUTORY  PROVISIONS, 

Kentucky  Univ.,  Lexington. 

J.  Arna  Gregory,  Jr. 

Ky  L  J,  Vol  43,  No  3,  pp  407-415,  Spring  1955.  9  p, 

33  ref. 

Descriptors:  'Kentucky,  'Riparian  rights, 
•Reasonable  use.  Natural  flow  doctrine.  Surface 
runoff,  Domestic  water,  Impounded  waters. 
Legislation,  Legal  aspects. 

The  rights  of  landowners  to  use  the  water  resources 
on  and  contiguous  to  their  land  have  been  substan- 
tially clarified  by  enactments  of  the  1954  Kentucky 
General  Assembly.  Prior  to  the  enactment  of  this 
legislation  neither  the  appellate  courts  of  the  state 
nor  the  legislature  had  decided  whether  the  natural 
flow  doctrine  or  the  reasonable  use  doctrine 
governed  riparian  rights.  The  new  legislation  at- 
tempts to  set  out  some  applicable  basic  principles 
designed  to  establish  the  reasonable  use  doctrine  in 
the  state.  The  statute  makes  all  natural  bodies  of 
water  subject  ot  regulation  except  diffused  surface 
water  and  water  left  standing  in  natural  pools  after 
streams  have  receded.  The  statute  also  provides 
that  a  riparian  owner  may  use  an  unlimited  amount 
of  water  for  domestic  purposes,  but  any  use  other 
than  domestic  must  be  reasonable  use.  A  reasona- 
ble use  is  said  to  be  one  which  will  not  deny  to 
others  enough  water  for  domestic  purposes  or  im- 
pair any  existing  use  of  others  previously 
established.  Finally,  a  riparian  landowner  is  per- 


mitted to  impound  water  when  the  flow  or  level  of 
water  is  in  excess  of  existing  reasonable  use. 
W68-00409 


TORTS -NUISANCE-INTERFERENCE       WITH 
THE  FLOW  OF  SURFACE  WATER, 

Thomas  H.  Burnett. 

Ky  L  J,  Vol  50,  No  2,  pp  254-257,  Winter  1961- 

1 962.  4  p,  22  ref. 

Descriptors:    "Surface    runoff,    Repulsion    (Legal 
aspects),  Civil  law.  Reasonable  use,  'Kentucky, 
Water  law,  'Surface  drainage,  'Judicial  decisions. 
Identifiers:  'Civil  law  rule,  'Reasonable  use  rule. 

Hopsonv.  Downs,  340  S.  W.  2d  475  (KY.  1960),  a 
case  involving  backup  of  water  from  defendant's 
property  onto  the  plaintiff's  land  during  an  un- 
precendented  rainfall,  allegedly  caused  by  in- 
adequacy of  defendant's  drain  pipes,  held,  inter 
alia,  that  the  civil  law  rule  of  absolute  liability  for 
obstruction  of  surface  waters  was  applicable  under 
the  facts  of  the  case.  There  are  three  principal 
theories  of  liability  for  interference  with  surface 
waters  in  the  United  States.  These  are  the  civil  law 
rule,  the  common  enemy  rule  and  the  reasonable 
use  rule.  The  reasonable  use  rule  is  followed  in 
three  jurisdictions,  and  the  remaining  jurisdictions 
are  about  evenly  divided  between  the  civil  law  rule, 
the  common  enemy  rule  and  the  reasonable  use 
rule.  The  reasonable  use  rule  is  followed  in  three 
jurisdictions,  and  the  remaining  jurisdictions  are 
about  evenly  divided  between  the  civil  law  and  the 
common  enemy  rules.  The  article  examines  the 
benefits  and  deficiencies  of  each,  and  concludes 
that  the  reasonable  use  rule  is  the  better  of  the 
three.  The  reasonable  use  rule  allows  a  landowner 
to  alter  the  flow  of  surface  water  so  as  to  injure 
another  landowner,  provided  he  does  so  in  order  to 
make  a  reasonable  use  of  his  land. 
W68-00415 


ANNTCO  CORP  V  SHREWSBURY  BANK  AND 
TRUST  CO  (DIVERSION  OF  RUNOFF  FROM  A 
SMALLER  DRAINAGE  SYSTEM  IN  A  LARGER 
SYSTEM). 

230  NE  2d  795.  (Mass  1967). 

Descriptors:         'Massachusetts,         'Easements, 
'Drains,  'Drainage,  Judicial  decisions.  Conduits, 
Legal  aspects.  Subsurface  drains.  Culverts,  Pipes. 
Subsurface  drainage,  Drainage  systems. 
Identifiers:  'Injunctions. 

This  is  a  bill  in  equity  to  enjoin  a  continuous 
trespass  by  defendant  in  draining  water  from  his 
premises  into  a  conduit  running  through  plaintiffs 
land.  Plaintiff  bought  this  land  subject  to  an  ease- 
ment in  the  Commonwealth,  consisting  of  a  30  in. 
drain  pipe  from  an  adjoining  highway  running 
under  and  across  plaintiff's  land.  This  easement 
had  been  granted  by  plaintiff's  predecessors  in  title 
'for  public  convencience  and  for  the  proper  con- 
struction and  care  of  said  highway.'  Defendant,  an 
adjoining  landowner,  experienced  problems  with 
excess  ground  water  and  was  granted  a  permit  by 
the  Department  of  Public  Works  to  enter  the  state 
highway  drainage  system.  Defendant  thereafter 
drained  his  excess  ground  water  through  an  8  in. 
pipe  into  the  30  in.  drainpipe.  The  court  held;  ( 1 ) 
Defendant's  use  of  the  30  in.  drain  was  a  private 
purpose  not  within  the  scope  of  the  easement;  (2) 
Defendant's  action  had  lessened  the  value  of  plain- 
tiff's property;  (3)  Defendant's  action  constituted 
an  undue  burden  on  plaintiffs  property.  Plaintiff 
was  therefore  entitled  to  injunctive  relief. 
W68-00425 


CRAWFORD  V  CITY  OF  MERIDIAN  (ALTERA- 
TION OF  SURFACE  RUNOFF  QUANTITY  BY 
LANDFILL  AND  CONSTRUCTION). 

186  So  2d  250-253  (Miss  1966). 


' 


Descriptors:  'Mississippi,  'Surface  runoff,  *Ob| 
struction  to  flow,  Ditches,  Diffused  surface  waters! 
Alteration  of  flow,  Drains,  'Drainage,  Floods,  Surl 
face  drainage,  Relative  rights,  Drainage  patterns! 
Water  law,  Judicial  decisions. 
Identifiers:  Swale  ditch.  Natural  drainage,  DamagJ 
(Legal  aspects). 

This  is  an  action  against  the  City  of  Meridian  an<] 
the  owners  of  property  adjacent  to  plaintiff  fo.l 
damage  allegedly  caused  by  the  city's  negligerj 
blocking  of  a  water  drain  and  adjacent  landowner" 
negligent  filling  of  a  swale  water  drain.  A  shallov 
swale  ditch  ran  between  plaintiff's  lot  and  defen 
dant's  adjoining  lot.  Plaintiff's  contend  that  th, 
swale  ditch  gathered  and  conveyed  surface  wate 
from  plaintiffs  land  to  another  ditch  which  draine 
the  water  away.  The  city  paved  a  street,  blockin 
access  to  the  second  ditch,  and  the  adjoining  la 
downers  filled  in  the  swale  ditch.  It  is  claimed  tha 
these  activities  of  defendants  caused  surface  wate 
to  flood  plaintiff's  driveway.  Defendants  offere 
evidence  that  plaintiffs  house  was  in  a  natur 
trough  or  depression.  This  court  held  that  the  ji 
had  ample  evidence  on  which  to  base  a  verdict  I 
defendants.  This  case  deals  largelv  with  a  discu 
sion  of  evidence  and  discretion  of  the  trial  court. 
W68-0043I 

WATERS  AND  WATERCOURSES -SUBTEB 
RANEAN  PERCOLATING  WATERS -ACTIO' 
TO  ENJOIN  USE  WHICH  IMPAIRS  ADJOININ* 
LANDOWNER'S. 

Vanderbilt  Univ.  Press,  Nashville,  Tennessee. 

VandLRev.Vol  1 1,  No  3,  pp  945-948,  June  1951 
4p,  19  ref. 

Descriptors:  'Riparian  rights,  'Percolating  wate 
•Reasonable  use,  Groundwater,  Wells,  Arkansas. 

An  analysis  of  an  Arkansas  decision  holding  thi 
the  riparian  reasonable  use  rule  is  also  applicable  I 
percolating  waters.  Whether  or  not  any  given  use 
reasonable  depends  on  the  circumstances  of  tb 
particular  case.  In  this  case  the  court,  noting  thi 
the  plaintiffs'  land  had  little  value  except  ft 
domestic  purposes,  held  that  it  was  unreasonatt 
for  defendants  to  use  thousands  of  gallons  of  wat< 
each  day  for  processing  chickens  if  such  u 
deprived  plaintiffs  of  sufficient  water  for  domest 
needs.  Since  the  rule  applied  by  the  court  takes  int 
consideration  the  resulting  effect  upon  landowne 
who  draw  from  a  common  source  of  supply, 
would  seem  that  the  result  reached  is  ver\  simil. 
to  that  which  would  be  reached  by  application  < 
the  correlative  rights  rule. 
W68-00449 


THE  ORIGIN,  GROWTH  AND  FUNCTION  O 
THE  LAW  OF  WATER  USE, 

Univ.  of  Wyoming  College  of  Law,  Wyoming  Sta 

Bar,  Laramie,  Wyoming. 

William  J.  Burke. 

Wyo  L  Rev,  Vol  10,  No  2,  pp  95-1 1 1 ,  Winter  195 

1 7  p,  8  ref. 

Descriptors:  Preferences,  'Riparian  rights,  'Pri< 

appropriation,    'Federal-State   water   rights   co 

flicts,  Navigable  waters.  Riparian   waters.  Son 

change,    'Social    function,    Social    needs.   Sta 

governments. 

Identifiers:  Boulder  Canyon  Act. 

A  dichotomy  of  water  law  has  evolved  as  the  eas 
ern  and  western  states  developed  different  print 
pies  concerning  water  use.  The  eastern  states  a 
here  to  a  modified  riparian  theory  However,  thi 
tend  to  consider  water  a  vendible  product  and  a 
complish  this  end  through  government  acquisitic 
of  lands  contiguous  to  watercourses  and  by  makn 
riparian  rights  in  the  water  subject  to  emine 
domain.  The  western  states  apply  the  theory 
prior  appropriation.  While  a  trend  toward  regar 
ing  water  as  vendible  has  not  developed  to  tl 
degree  that  it  has  in  the  eastern  states.  There  a 
certain  instances  in  which  water  is  vendible  T1 
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Federal  Government  initialed  the  practice  of  treat- 
ing water  project  produced  services,  such  as 
hydroelectricity,  as  vendible  even  where  the  water 
has  not  been  so  regarded.  In  some  cases  water  in 
excess  of  the  needs  of  the  particular  project  has 
been  treated  as  vendible.  The  failure  of  western 
states  to  develop  water  vendibility  has  created  con- 
flict with  water  allocation  under  federal  projects 
with  the  effect  that  water  rights  under  federal  pro- 
grams are  granted  by  federal  not  state  law. 
W68-00450 


A  POTOMAC  REPORT  FOR  THE  CALANDER 
VEAR  1967. 

Interstate    Commission    on    the    Potomac    River 
Basin,  Washington,  DC. 


Descriptors:  'Water  pollution  control,  *Water 
Quality  Act,  'River  basin  development,  'Planning, 
Administration,  Economic  justification,  Virginia, 
Maryland,  District  of  Columbia,  Pennsylvania,  Ru- 
noff, Farm  wastes.  Sediment  load.  Industrial 
wastes.  Municipal  wastes. 

Identifiers:  'Potomac  River  Basin,  Runoff  waste 
:ontrol.  Interstate  Commission  on  the  Potomac 
River  Basin. 

Progress  of  the  Interstate  Commission  on  the 
Potomac  River  Basin  in  complying  with  legal 
•equipments  for  water  quality  and  in  setting  its 
swn  new  standards  is  described.  Maryland's  stan- 
iards  for  the  Potomac  had  FWPCA  approval  by 
:he  end  of  1 967,  and  the  District  of  Columbia  stan- 
iards  were  approved  in  Apr  1968.  Studies  were 
nade  of  runoff,  sediment  loads,  farm  waste  con- 
tibutions,  and  industrial  waste  abatement.  The 
iimensions,  population,  ownership,  land  use,  water 
esource  development,  water  use,  and  waste 
iischarges  are  summarized.  The  causes  of  pollu- 
ion,  its  effects,  and  means  of  abatement  are 
liscussed.  The  status  of  governmental  action  on 
>ollution  abatement  and  compliance  with  Federal 
equirements  for  standards  is  given  for  each  state  in 
he  Potomac  Basin  and  for  the  District  of  Colum- 
)ia.  The  work  of  other  agencies  in  1968  is  briefly 
eviewed. 
W68-00517 


LEGAL  PROBLEMS  ARISING  FROM  THE 
ZHANGING  NEEDS,  USES,  AND  AVAILABILI- 
rY  OF  WATER  IN  EASTERN  UNITED  STATES, 

rhorndike  Saville. 

n  Water  Resources  and  the  Law,  pp  25-31,  1958. 

Michigan  Univ.  Law  School,  Ann  Arbor,  7  p,  4  ref 

seeW68-00581). 

Descriptors:     'Water     law,     'Water     resources, 

kneficial  use,  Competing  uses.  Water  conserva- 

ion. 

dentifiers:  'Eastern  U.  S. 

beneficial  uses  and  hazards  of  water  are  listed, 
lemonstrating  that  insufficiency  of  water  will  cause 
ome  uses  to  conflict  and  that  the  useful  supply 
nay  be  increased  by  the  amelioration  or  prevention 
)f  some  of  the  hazards.  Pressing  water  require- 
nents  in  the  East  will  cause  a  rationing  of  water 
mder  state  administration.  The  causes  of  legal  and 
idministrative  difficulties  arising  out  of  some  of  the 
•onflicting  or  competing  uses  of  water  are  con- 
idered.  The  four  major  factors  causing  water 
iroblems  in  the  eastern  United  States  are:  (1)  in- 
crease in  population;  (2)  increased  demand  for 
'lectric  power;  (3)  phenomenal  amounts  of  water 
equired  by  the  newer  chemical  processes;  and  (4) 
ncreasing  use  of  crop  irrigation.  One  of  the  serious 
ailures  of  many  states  in  dealing  with  legal  and  ad- 
ninistrative  problems  arising  from  extrastate 
minorities  is  the  lack  of  a  single  state  agency  ex- 
cept in  water  pollution)  sufficiently  staffed  to 
evjew  federal  programs  and  to  deal  effectively 
nth  federal  agencies. 
V68-00583 


WATER  USE  UNDER  COMMON  LAW  DOC- 
TRINES, 

Wilbert  L.  Ziegler. 

In  Water  Resources  and  the  Law,  pp  51-86,  1968. 

Michigan  Univ.  Law  School,  Ann  Arbor,  36  p,  145 

ref(seeW68-00581). 

Descriptors:  Watercourses  (Legal),  Surface  runoff. 
Groundwater,  'Water  law,  Percolating  water,  Un- 
derground streams,  Watersheds  (Basins), 
Remedies,  Reasonable  use,  Judicial  decisions, 
'Riparian  land,  'Riparian  rights,  Riparian  waters, 
'Water  rights,  Water  transfer,  Water  policy, 
Ownership  of  beds,  Usufructuary  right,  Natural 
flow  doctrine,  Lakes. 

Identifiers:  Rule  of  correlative  rights,  Water  waste, 
'Common-law  doctrines. 

Existing  legal  principles  concerning  water  use  and 
water  rights  are  set  forth,  analyzed  and  summarized 
in  order  to  establish  a  basis  for  remedial  legislation. 
The  law  recognized  three  classes  of  water:  ( 1 )  lakes 
and  watercourses;  (2)  groundwater;  and  (3)  dif- 
fused surface  water.  Lakes  and  watercourses  are 
discussed  regarding  the  problem  of  what  con- 
stitutes riparian  land  and  rules  providing  for  quanti- 
ty of  water  use.  Attention  is  given  to  definition  of 
terms,  ownership  of  beds,  extent  of  riparian  land, 
problems  within  the  watershed,  use  of  water  on 
riparian  and  non-riparian  land,  and  limitation  of 
remedies.  There  are  two  legal  classifications  for 
groundwater:  subterranean  watercourses  and  per- 
colating waters.  The  same  law  applies  to  un- 
derground streams  and  surface  watercourses. 
Three  different  rules  regulate  percolating  water 
use:  (1)  the  English  rule;  (2)  the  American  or 
reasonable  use  rule;  and  (3)  the  rule  of  correlative 
rights.  Each  of  these  rules  is  discussed  as  it  relates 
to  waste  and  malicious  interference  with  supply, 
use  on  land  where  the  source  is  located,  and  use 
which  interferes  with  surface  flow.  Diffused  surface 
water  is  defined  and  rules  governing  its  use  are  ex- 
amined. 
W68-00585 


STATUTORY  REGULATION  OF  WATER 
RESOURCES, 

Wilbert  L.  Ziegler. 

In  Water  Resources  and  the  Law,  pp  89-129,  1958. 

Michigan  Univ.  Law  School,  Ann  Arbor,  41  p,  182 

ref(seeW68-00581). 

Descriptors:  Florida,  Maryland,  Mississippi,  Min- 
nesota, Iowa,  Prior  appropriation,  'Legislation, 
Riparian  land,  Riparian  rights,  'Water  law,  'Water 
permits,  'Water  rights,  Water  allocation  (Policy), 
Water  policy,  Consumptive  use,  Groundwater,  Sur- 
face waters,  Preferences  (Water  rights),  Watercor- 
ses  (Legal). 

Identifiers:  Permit  system.  Administrative 
procedure. 

Water  use  statutes  affecting  ground  waters  and 
contained  surface  waters,  characterized  generally 
as  appropriation  legislation,  are  set  forth  and 
analyzed.  Western  prior  appropriation  statutes  are 
treated  briefly,  followed  by  an  examination  of 
statutes  governing  only  surface  water  or  surface 
and  ground  water  together  enacted  in  states  follow- 
ing the  common  law  riparian  doctrine.  Water  use 
legislation  of  a  detailed  nature  has  appeared  as  of 
1958  only  in  five  of  the  thirty-one  riparian  law  ju- 
risdictions. The  statutes  of  Maryland,  Minnesota, 
Mississippi  and  Iowa  are  similar,  each  having  provi- 
sions for  an  agency  to  administer  a  permit  system. 
These  and  other  provisions  are  critically  examined 
and  compared.  The  Florida  legislation  is  noted  for 
a  broad  delegation  of  authority  to  administrative 
agencies,  which  includes  the  power  to  establish 
water  conservation  districts.  Limited  control  of 
water  in  other  jurisdictions  is  analyzed.  Com- 
prehensive legislation  dealing  with  ground  water 
problems  is  limited  to  western  states.  Groundwater 
legislation  in  the  eastern  states  is  usually  of  a  stop- 
gap nature,  due  to  a  relative  abundance  of  water, 
concentrating  on  problems  peculiar  to  the  in- 
dividual state.  However,  some  legislation  is  par- 
tially affirmative  rather  than  prohibitory. 
W68-00586 


THE  RIPARIAN  RIGHT  AS  PROPERTY -IN- 
TRODUCTION: LEGISLATIVE  MODIFICA- 
TION OF  THE  RIPARIAN  DOCTRINE, 

Theodore  E.  Lauer. 

In  Water  Resources  and  the  Law,  pp   133-137, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  5  p, 

10ref(seeW68-00581). 

Descriptors:  'Riparian  rights,  Riparian  land, 
Riparian  waters,  'Legislation,  Judicial  decisions, 
Legal  aspects. 

Identifiers:  'Constitutional  law,  'Property  rights, 
Private  property,  Eastern  U.  S. 

Solutions  to  the  problems  of  water  use  and  supply 
are  often  framed  in  terms  of  legislative  modifica- 
tion of  the  riparian  doctrine.  This  doctrine 
furnishes  the  exclusive  legal  basis  for  the  use  of  the 
waters  of  streams  and  laltes  in  the  eastern  states. 
While  adequate  for  the  19th  century,  this  doctrine 
is  unsuitable  for  the  present  century,  due  to  the 
great  increase  of  population  and  industry.  Con- 
sideration of  any  proposal  to  modify  the  riparian 
doctrine  must  give  weight  to  two  factors:  ( 1 )  the 
wisdom  of  the  proposed  legislation;  and  (2)  the 
constitutional  validity  of  the  proposed  legislative 
changes.  Although  legislative  enactments  modify- 
ing or  limiting  private  property  in  the  public  benefit 
have  been  set  aside  with  dismaying  frequency  as 
depriving  persons  of  property  without  due  process 
of  law,  it  is  the  thesis  of  this  chapter  that  the  ripari- 
an right  to  use  water,  although  'property'  in  the 
legal  sense  of  the  word,  in  not  absolute;  by  its  very 
nature  it  is  subject  to  substantial  limitations.  This 
chapter  sets  forth  the  scope  of  these  limitations  in 
order  to  comprehend  more  fully  the  legislative  and 
judicial  power  to  regulate  or  modify  the  riparian 
doctrine. 
W68-00587 


RIPARIAN   RIGHT   AS  PROPERTY--THE   AB- 
SOLUTE RIGHT  OF  PROPERTY, 

Theodore  E.  Lauer. 

In  Water  Resources  and  the  Law,  pp   149-166, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  18 

p,43ref(seeW68-00581). 

Descriptors:    Judicial    decisions,    Legal    aspects, 
Ownership  of  beds,  Public  rights,  'Riparian  rights, 
Social  aspects,   'Usufructuary  right,  Water  law, 
'Watercourses  (Legal). 
Identifiers:  Private  property,  'Property  rights. 

Property  under  the  law,  as  distinguished  from  pro- 
perty in  a  philosophical  context,  is  not  an  absolute 
right,  and  is  subject  to  substantial  limitations.  From 
the  earliest  times  American  jurists  have  recognized 
that  particular  rights  of  private  property  are  the 
creation  of  law.  What  we  call  property  is  nothing 
more  than  the  outline  of  certain  rules  of  law 
governing  the  relationships  between  persons  with 
respect  to  impersonal  things.  Things  themselves  are 
not  property  in  the  legal  sense;  they  are  merely  the 
objects  of  property.  The  only  broad  limits  on  the 
rights  of  private  property  are  practicability  and  the 
common  good.  These  limitations  are  examined  in 
detail.  Corporeal  objects  which  are  governed  by 
the  law  of  property-especially  unique  objects,  such 
as  the  sea,  air,  watercourses  and  flowing  water-are 
analyzed.  Among  other  conclusions,  the  article 
finds  that  there  is  no  private  property  in  the  sub- 
stance of  flowing  water;  the  most  a  person  can  have 
in  this  regard  is  a  usufructuary  right-a  right  to  use 
the  water. 
W68-00589 


THE  RIPARIAN  RIGHT  AS  PROPERTY -A 
LEGAL  ANALYSIS  OF  THE  RIPARIAN  RIGHT 
TO  USE  WATER, 

Theodore  E.  Lauer. 

In  Water  Resources  and  the  Law,  pp  166-211, 
1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  46 
p,  139ref(seeW68-00581). 

Descriptors:  Reasonable  use,  'Judicial  decisions, 
Legal  aspects,  Legislation,  Natural  flow  doctrine, 
Ownership  of  beds,  Public  rights,  Riparian  land, 
Riparian  waters,  'Riparian  rights,  'Usufructuary 
right,  Water  law,  Watercourses  (Legal). 
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Identifiers:  Constitutional  law,  'Private  property, 
♦Property  rights,  Historical  development. 

This  section  of  the  article  examines  the  riparian 
right  in  light  of  judicial  and  textual  statements  con- 
cerning its  nature  and  extent.  The  riparian  right, 
considered  as  an  entity,  is  'property.'  But  what  is 
commonly  designated  as  the  'riparian  right'  is  but  a 
complex  legal  structure  composed  of  a  number  of 
individual  rights,  not  all  of  which  are  entitled  to 
constitutional  protection.  In  order  to  ascertain  the 
exact  nature  of  these  rights,  both  judicial  state- 
ments as  to  the  property  nature  of  the  riparian  right 
and  the  historical  development  of  the  riparian  right 
are  analyzed.  The  historical  development  is  ex- 
amined as  to  the  physical  and  legal  basis  of  the 
riparian  right  and  as  to  the  usage  of  the  riparian 
doctrine  as  a  means  of  adjusting  between  the  equal 
rights  of  riparian  owners.  After  lenghty  discussion 
it  is  concluded,  inter  alia,  that  although  the  simple 
right  to  the  use  of  water  may  be  a  property  right, 
there  remains  a  substantial  problem  of  whether  the 
elaborate  legal  doctrine  which  the  courts  have  for- 
mulated to  govern  the  enjoyment  of  the  usufructua- 
ry right  can  itself  be  described  as  property. 
W68-00590 


THE  RIPARIAN  RIGHT  AS  PROPERTY- 
MODIFICATION  OF  THE  RIPARIAN  DOC- 
TRINE, 

Theodore  E.  Lauer. 

In  Water  Resources  and  the   Law,  pp  255-263, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  9  p, 

l4ref(seeW68-0058l). 

Descriptors:  'Riparian  rights,  'Legislation,  'Judi- 
cial decisions,  Water  policy,  Social  needs,  Water 
law. 

Identifiers:  Private  property,  'Property  rights,  Con- 
stitutional law. 

The  author  believes  that  sufficient  statutory 
changes  can  be  made  within  the  framework  of  the 
traditional  riparian  doctrine  to  enable  optimum  use 
of  water  resources.  The  premise  of  this  view  is  that 
the  courts  will  accept  the  proposition  that  particu- 
larized rules  governing  the  right  of  the  riparian 
owner  to  use  water  are  not  themselves  property  and 
therefore  can  be  modified  or  revoked,  providing 
only  that  they  are  replaced  by  other  rules  of  use 
which  are  reasonably  calculated  to  accord  each 
riparian  owner  equality  of  opportunity  for  optimum 
water  use.  However,  if  the  courts  determine  that 
the  precise  rules  of  water  use  are  as  much  private 
property  as  the  basic  right  to  the  use  of  water,  then 
additional  problems  arise.  Change  could  come 
from  one  of  three  sources:  the  courts,  the  legisla- 
ture, or  through  constitutional  amendment.  After 
examining  the  particular  legal  problems  which  arise 
in  respect  to  each  source  of  change,  the  author 
concludes  that  judicial  modification  should  not  be 
heavily  relied  upon,  legislation  providing  the  best 
alternative.  If  both  of  these  fail,  then  constitutional 
modification  should  be  resorted  to  when  there  is  a 
great  public  need. 
W68-00592 


THE  RIPARIAN  RIGHT  AS  PROPERTY-CON- 
CLUSION: THE  EFFECT  OF  THE  MODEL 
WATER  USE  ACT  UPON  THE  RIPARIAN  DOC- 
TRINE, 

Theodore  Lauer. 

In  Water  Resources  and  the  Law,  pp  264-268, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  5  p. 

4ref(seeW68-00581). 

Descriptors:  Riparian  rights,  'Legislation,  Ad- 
ministrative agencies,  Hydrologic  cycle.  Water  per- 
mits. 

Identifiers:  'Permit  system,  'Model  Water  Use 
Act. 

The  author  finds  that  the  Model  Water  Use  Act,  set 
forth  elsewhere  in  the  book,  does  not  destroy  the 
'vital  principle'  of  the  riparian  system,  which  is  the 
recognition  and  enhancement  of  the  equal  right  to 
water  use  possessed  by  each  person  having  access 
to  a  source  of  water.  The  goals  of  the  riparian  doc- 


trine and  the  Model  Act  are  fundamentally  the 
same:  beneficial  use  of  all  the  water  resources  of  a 
state;  a  just  measure  of  economic  certainty  for 
water  users;  and  a  practical,  expedient  method  for 
administrating  the  legal  system.  Whereas  the  ripari- 
an system  fails  to  meet  these  goals,  it  is  hoped  that 
the  Model  Act  will  achieve  them.  Thus  the  provi- 
sions of  the  Model  Act  for  an  integrated  approach 
to  all  water  uses,  in  accordance  with  scientific 
knowledge  of  the  hydrologic  cycle,  a  permit 
system,  and  agency  rather  than  judicial  administra- 
tion of  the  water  use  system  should  be  upheld  by 
the  courts. 
W68-00593 


MODEL  WATER  USE  ACT  WITH  COMMENTS, 

Dominic  King,  Theodore  Lauer,  and  Wilbert  L. 

Ziegler. 

In  Water  Resources  and  the  Law,  pp  533-614, 

1958.  Michigan  Univ.  Law  School,  Ann  Arbor.  92 

p,  append  (see  W68-00581). 

Descriptors:  'Legislation,  Administration,  'Ad- 
ministrative agencies.  Administrative  decisions, 
Water  pollution,  'Water  utilization,  'Water  per- 
mits, Adjudication  procedure,  Beneficial  use, 
Preferences  (Water  rights),  Water  law,  Water 
rights.  Water  transfer,  Domestic  water.  Municipal 
water,  Remedies. 

Identifiers:  'Model  Water  Use  Act,  Water 
Resources  Commission,  Permit  system. 

The  introduction  sets  forth  six  basic  principles 
which  guided  the  formulation  of  the  Model  Water 
Use  Act.  The  Act  itself  encompasses  all  water 
resources  of  a  state.  Although  diversions  and  uses 
being  made  at  the  time  of  the  passage  of  the  Act  are 
recognized  and  protected,  no  use  may  be  initiated 
after  the  passage  of  the  Act  without  a  permit  from 
the  Water  Resources  Commission,  a  regulatory 
agency  in  charge  of  administering  the  Act.  The  Act 
spells  out  the  powers  of  the  Commission,  enables  it 
to  issue  rules  and  regulations,  establishes 
procedure  for  hearings,  and  provides  for  judicial 
review.  Domestic  uses  are  exempted  from  all  but 
the  emergency  provisions  of  the  Act.  All  uses  of 
water  under  the  Act  are  subject  to  the  standard  of 
wise  beneficial  use.  Discontinuance  of  a  use  may 
result  in  its  ceasing  to  be  legally  recognized.  In 
times  of  emergency,  the  available  supply  of  water  is 
apportioned  or  rotated  among  all  or  some  of  the 
users  according  to  the  criterion  of  most  beneficial 
use.  Water  pollution  is  also  brought  under  the  per- 
mit system. 
W68-00604 


PRESCRIPTIVE  WATER  RIGHTS  IN  WISCON- 
SIN, 

U  of  Wisconsin,  Madison. 

Richard  S.  Harnsberger. 

WisLRev.Vol  1961, No  l.pp  47-81 ,  Jan  1961.35 

p,  1 70  ref. 

Descriptors:  'Wisconsin,  Remedies,  Beneficial  use, 
Consumptive  use.  Natural  use,  'Reasonable  use,  Ir- 
rigation, Irrigation  practices,  Water  allocation 
(Policy),  Water  law,  'Water  policy.  Water  supply. 
Legal  aspects.  Legislation,  Judicial  decisions,  Natu- 
ral flow  doctrine,  'Prescriptive  rights.  Riparian 
rights,  Appropriation,  Social  needs. 

Prescriptive  water  rights  in  Wisconsin  are  discussed 
as  one  means  of  getting  around  the  rigidity  of  the 
riparian  doctrine.  Prescriptive  rights  are  gained 
through  a  long,  continued,  adverse  use.  In  Wiscon- 
sin the  period  of  such  use  is  twenty  years  unless  the 
right  is  acquired  in  connection  with  a  milldam,  in 
which  case  the  period  is  ten  years.  Wisconsin  fol- 
lows the  reasonable  use  doctrine  of  riparian  rights 
as  opposed  to  the  natural  use  doctrine.  Reasonable 
uses  include  irrigation  on  riparian  land,  non-ripari- 
an use  in  the  cranberry  industry,  and  municipal 
uses.  The  elements  necessary  to  give  rise  to  a 
prescriptive  right  are  adverseness,  notoriousness, 
open  claim  of  title,  and  continuous  use.  There  are 
several  limitations  on  acquisition  of  prescriptive 
rights.  Prescriptive  rights  cannot  be  exercised  for 


or  against  the  state,  to  maintain  a  nuisance,  against 
the  public,  or  as  to  diffused  surface  water.  When 
there  is  an  intent  to  abandon,  prescriptive  rights 
can  be  lost.  It  is  questionable  whether  comprehen- 
sive water  law  measures  will  eliminate  prescriptive 
rights,  or  whether  they  will  remain  as  an  exception 
to  recording  acts  similar  to  adverse  possession. 
W68-00613 


WASSEBURGER  V  COFFEE  (CONFLICT  IN 
WATER  DEMANDS  RESULTING  FROM 
WATER  DIVERSION). 

180  Neb  149,  141  N  W  2d  738-748  (Neb  1966). 

Descriptors:  'Riparian  rights,  Prior  appropriation, 
Beneficial  use.  Priorities,  Diversion,  'Reasonable 
use,  'Statutes,  'Remedies,  Riparian  land,  *Ap- 
propriative  rights,  Stock  water,  Irrigation  water, 
Competing  uses,  Natural  use. 
Identifiers:  Injunction. 

Riparian  owners  received  an  injunction  against 
upper  irrigators  to  stop  their  exhausting  stream 
beds  by  diversion.  The  Irrigation  Act  of  1895 
abrogated  the  common-law  system  of  riparian 
rights  and  replaced  it  with  a  statutory  scheme  based 
on  prior  appropriation.  But  traits  riparian  at  the 
time  of  the  Act's  passage  remain  unaffected  by  it. 
The  Supreme  Court  of  Nebraska  remanded  this 
case  to  have  additional  evidence  adduced  on  the 
history  of  the  titles  to  the  lands.  It  continued,  how- 
ever, to  discuss  the  controversy,  commenting  on 
the  incompatability  of  riparian  and  appropriative 
rights,  and  defining  the  text  of  liability  tor  invasions 
against  riparian  owners.  An  appropriator  is  deemed 
liable  to  a  riparian  proprietor  only  if  the  harmful 
appropriation  is  unreasonable  in  respect  to  the 
proprietor.  To  defeat  a  finding  of  unreasonable- 
ness, the  utility  of  the  appropriation  must  outweigh 
the  gravity  of  the  harm  to  the  proprietor.  Criteria, 
such  as  priority  of  appropriation  or  riparian  use, 
were  used,  by  the  court,  to  guide  in  determining 
which  party  has  the  riparian  interest  in  the  water. 
The  court  concluded  that  plaintiffs'  interest  in 
watering  their  livestock  outweighed  defendant's 
need  to  irrigate.  An  injunction  was  viewed  as  a 
proper  remedy. 
W68-00618 


TENNESSEE  GAS  TRANSMISSION  CO  V 
MOORHEAD  (RIPARIAN  RIGHTS  RELATING 
TO  RIVER  DIVERSION). 

405  S  W  2d  8 1  -86  (Tex  Ct  App  1 966 ). 

Descriptors:  'Texas.  Riparian  rights.  Riparian  land. 
Diversion.  Legal  aspects,  'Alteration  of  flow. 
Severance,  Judicial  decisions.  Damages. 

This  is  an  action  for  damages  to  plaintiffs  land 
because  of  a  diversion  of  a  river  by  the  defendant 
from  plaintiffs  land.  The  Texas  Court  of  Civil  Ap- 
peals held  that  a  1949  agreement  which  gave  the 
defendant  the  right  to  a  limited  diversion  of  the 
river  from  plaintiffs  land  did  not  give  the  defen- 
dant the  right  to  so  divert  the  river  12  years  later 
that  it  no  longer  abutted  plaintiffs  land.  Where  an 
act  is  wrongful  and  done  intentionally  in  violation 
of  the  rights  of  the  plaintiff,  exemplary  damages 
may  be  awarded,  and  no  evil  intent  need  be  shown. 
W68-00620 


LABOUNTY  V  VICKERS  (RIPARIAN  RIGHTS 
GAINED  BY  EASEMENT  TO  RIVER  BOUNDA- 
RY). 

352  Mass  357.  225  N  E  2d  333-342  (1967). 

Descriptors:  'Massachusetts,  Legal  aspects.  Judi- 
cial decisions.  Shores.  Beaches,  'Boundaries  (Pro- 
perty),  Easements,   Access  routes.   Natural  use 
Reasonable  use. 
Identifiers:  Dominant  estate.  Servient  estate. 

Where  a  strip  of  land  laid  out  as  an  access  road  was 
extended  on  a  subdivision  plan  to  the  high  watei 
mark  of  a  river,  it  is  a  reasonable  inference  that  tht 
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grantor  who  reserved  the  easement  intended  to  put 
the  land  so  reserved  to  a  use  which  was  natural  for 
the  type  of  land  reserved.  It  is  not  necessary  that 
the  plans  indicate  in  so  many  words  that  the  shore 
was  to  be  used  for  beach  purposes.  When  an  ease- 
ment is  created  by  deed,  but  its  precise  limits  and 
location  are  not  defined,  the  location  and  use  of  the 
easement  by  the  owner  of  dominant  estate  for 
many  years,  acquiesced  in  by  the  owner  of  the  ser- 
vient estate,  will  be  deemed  to  be  that  which  was 
intended  to  be  conveyed  by  the  deed. 
W68-00633 


THE  BRANDYWINE  PLAN, 
U  of  Penna,  Phila;  Regional  Science  Research  In- 
stitute, Phila;  U  S  Geological  Survey,  Dept  of  In- 
terior, Wash. 

John  C.  Keene,  Ann  L.  Strong,  and  Robert  E. 
Coughlin. 

Chester  County  Water  Resources  Authority,  April 
1968,  28  pp.  3  map,  6  illus,  27  photo,  5  dwg,  1  ap- 
pend. 

Descriptors:  Urbanization,  Community  develop- 
ment. Drainage  systems,  Land  use,  Storm  runoff, 
Water  resources  development,  Land  Tenure, 
Management,  Real  property.  Legislature,  Water 
resources  development. 

Identifiers:  Brandywine,  Chester  Co,  Penna,  Con- 
servation easements. 

The  plan  is  a  proposal  for  the  wise  use  of  the  water 
and  land  resources  of  the  Upper  East  Branch  of 
Brandywine  Creek,  Chester  County,  Pa.  The  plan 
was  developed  for  the  Chester  Co  Water  Resources 
Authority  by  the  Institute  for  Environmental  Stu- 
dies, University  of  Penna;  Regional  Science 
Research  Inst;  U  S  Geological  Survey;  and  their 
consultants.  The  aim  of  the  Plan  is  to  prevent 
deterioration  of  the  water  resources  and  thus  to 
retain  the  amenities  of  related  land  when  urbaniza- 
tion occurs  in  the  Brandywine  watershed.  The  Plan 
recommends  3  types  of  action:  public  purchase  of 
conservation  easements  or  other  less  than  fee  in- 
terests on  flood  plains,  stream  and  swale  buffers, 
steep  slopes  and  forests;  development  and  adoption 
of  detailed  water  supply  and  sewage  disposal  plans 
in  advance  of  urbanization;  and  enactment  of 
strong  local  regulations  for  erosion  and  storm  ru- 
noff control. 
W68-00654 

6E.  Water  Law  and 
Institutions 

1968  KANSAS  LEGISLATION  OF  WATER. 

Kans  Water  News,  Vol  11,  No  3,  p  8,  Apr  1968.  1 
). 

descriptors:  *  Legislation,  Water  law  .Water  alloca- 
ion  (Policy),  Mining,  *Reclamation,  Strip  mines, 
'Water  districts,  Administration,  Management, 
:vapotranspiration,  Laboratories,  Projects, 
'Research  facilities,  Water  resources  development! 
Cansas. 

dentifiers:  Mined-land  conservation,  Groundwater 
listricts,  Water  resources  research,  Operator  per- 
nits,  Aquifers  allotments. 

"he  Kansas  State  Legislature  in  1968  passed  a 
-lined-Land  Conservation  Reclamation  Act.  The 
kct  defines  reclamation  to  be  the  preparation  of 
and  for  forest,  grasses,  crops,  wildlife,  and  aquatic 
esources,  or  for  recreational  and  industrial  uses.  A 
oard  was  created  to  regulate  surface  mining  ac- 
ivity.  The  Act  defines  water  districts,  prescribes 
,l»e  powers  of  its  administrative  officials,  and 
efines  the  areas  and  scope  of  operations  in  a  dis- 
rict.  Because  evapotranspiration  is  the  largest  user 
I  f  Kansas  water,  $  1 50,000  was  appropriated  to  set 
,  P  a  research  center  at  Kansas  State  University  to 
ivestigate  means  of  reducing  such  water  losses 
I'hich  are  critical  to  the  State  and  much  of  the 
'orld. 
V68-00322 


STATUS  OF  FEDERAL  WATER  POLLUTION 
CONTROL  LEGISLATION, 

Water  Pollution  Control  Federation,  Washington, 

DC 

Robert  A.  Canham. 

Water  Pollution  Control  Federation  J,  Vol  38,  No 

l.pp  1-8,  Jan  1966.  8  p. 

Descriptors:  "Legislation,  *Water  pollution  con- 
trol, Water  Resources  Planning  Act,  Administra- 
tive agencies,  Water  resources  development.  Coor- 
dination, Planning,  *Federal  government,  *Water 
policy,  Administration. 

Major  Federal  legislation  of  1965  affecting  water 
pollution  is  reviewed.  Law  89-234  established  a  na- 
tional policy  for  the  prevention,  control  and  abate- 
ment of  water  pollution.  It  established  the  Federal 
Water  Pollution  Control  Administration  within  the 
Department  of  Health,  Education,  and  Welfare, 
thus  relieving  Public  Health  Service  responsibility 
for  water  pollution  control.  The  definition  of  water 
subject  to  enforcement  of  Federally  approved  stan- 
dards remain  the  same.  New  enforcement 
procedure  is  reviewed.  Grants  to  state  and  local 
governments  for  combined  wastewater  research 
and  development  are  provided.  Other  significant 
water  pollution  legislation  of  1965  includes:  (1) 
Housing  and  Urban  Renewal  Act,  providing 
Federal  assistance  to  local  governments  in  con- 
struction of  public  water  and  sewer  works,  ( 2 )  Far- 
mers Home  Administration  Act  to  assist  in  con- 
struction of  rural  water  and  waste  disposal  systems, 

(3)  Public  Works  and  Economic  Development  Act, 

(4)  Water  Resources  Planning  Act.  Probable  fu- 
ture legislation  will  provide:  (1)  tax  on  polluters, 
(2)  financial  aid  to  industry,  (3)  increased  funding 
for  sewer  and  stormwater  projects,  (4)  move  of  the 
Water  Pollution  Control  Administration  to  another 
agency. 

W68-00404 


WEIMER  V  GILBERT  (BOUNDARY  DISPUTE 
CONCERNING  LAKE  FRONT  PROPERTY 
RIGHTS). 

7  Mich  App207,  151  NW  2d  348  ( 1967). 

Descriptors:  'Boundaries  (Property),  'Michigan, 
♦Boundary  disputes,  Highwater  mark,  Lakes,  Lake 
beds,  'Lake  shores. 
Identifiers:  *Deeds. 

This  is  an  action  to  reform  a  deed.  Plaintiffs  bought 
a  'lake  lot'  on  Marble  Lake  in  Michigan.  The  boun- 
daries of  this  lot  were  described  in  the  deed  as 
'commencing  on  the  shore  of  Marble  Lake  at  a 
point...'  The  point  on  the  shore  was  described  by 
reference  to  a  fixed  marker.  Subsequent  to  plain- 
tiffs purchasing  the  land,  the  lake  level  receded, 
and  a  neighbor  filled  in  the  land  between  the  fixed 
point  and  the  new  water's  edge,  cutting  off  plain- 
tiff's access  to  the  lake.  The  court  reformed  the 
deed  to  conform  to  the  intent  of  the  parties  that  the 
shore  of  the  lake,  and  not  a  fixed  line,  should  be  the 
plaintiff's  boundary. 
W68-00405 


OWNERSHIP  OF  BEDS  OF  NAVIGABLE 
WATERS, 

Jaime  E.  Diaz. 

TulLRev,  Vol  30,  No  l,pp  115-129  Dec  1955.  15 

p,91ref. 

Descriptors:  "Louisiana,  'Ownership  of  beds, 
♦Submerged  lands,  Beds  under  water,  Civil  law, 
State  government,  Legislation,  Judicial  decisions, 
Navigable  waters. 

In  California  Co  v  Price,  225  La  706,  74  S  2d  1, 
( 1954),  the  Louisiana  Supreme  Court  held  that  the 
bed  of  a  navigable  arm  of  the  sea  was  susceptible  of 
private  ownership  if  acquired  by  state  patent  prior 
to  1921.  Since  the  La  Constitution  of  1921,  the 
state  may  not  convey  the  beds  of  navigable  waters. 
Article  482  of  the  La  Civil  Code  classifies  things  as 
common,  public,  or  private.  Common  things  are  in- 
herently insusceptible  of  private  ownership.  Public 
things  are   insusceptible  of  private   ownership  if 


private  ownership  is  incompatible  with  public  pur- 
pose. The  California  Co  case  did  not  refer  to  article 
482.  La  Act  62  of  1912  (La  RS  of  1950,  56:421) 
provided  a  six  year  perscriptive  period  for  the  state 
to  annul  or  vacate  patents.  Therefore,  the  court 
held  that  a  state  suit  to  annul  the  patent  was  barred. 
The  1954  La  legislature  attempted  to  reverse  the 
California  Co  case  by  the  passage  of  Act  727.  (La 
RS9:  1107-1 109),  stating  that  the  1912  act  did  not 
intend  to  cure  patents  to  beds  of  navigable  waters, 
and  declaring  all  such  patents  null  and  void.  This  is 
probably  unconstitutional  under  both  the  United 
States  and  La  Constitutions. 
W68-00406 


OWEN  V  YOUNT  (RIGHT  OF  ACCESS  TO 
LAKE  FRONT  OVER  DRAINAGE  EASEMENT 
LAND). 

198So2d360(2ndDCAFIa  1967). 

Descriptors:  'Easement,  'Florida,  Riparian  rights, 
'Land    use,    Public    rights,    Public    lands,    State 
government,  Legal  aspects,  Real  property. 
Identifiers:  Drainage  easement. 

This  question  concerns  the  use  of  a  parcel  of  land 
dedicated  as  a  drainage  easement  on  the  original 
plat.  In  1956,  defendant  bought  a  lakefront  lot  and 
later  the  plaintiff  bought  a  non-lake  front  lot  in  the 
same  subdivision.  In  1962,  the  defendant 
purchased  the  land  in  question  which  the  plaintiff 
and  others  used  as  an  access  to  the  lake.  For  4  years 
after  1962  the  plaintiff  continued  to  use  the  land 
for  access  to  the  lake.  Then  the  defendant  closed 
the  access  and  the  plaintiff  brought  action  to  enjoin 
the  defendant  from  interfering  with  the  plaintiff's 
right  of  access.  The  Court  held  that  the  land  had 
been  dedicated  as  a  drainage  easement  and  persons 
who  buy  fee  simple  title  to  land  clearly  impressed 
with  an  easement  buy  only  a  servient  interest  in  the 
land  clearly  inferior  to  the  dominant  interest  of  the 
easement.  The  use  of  the  easement  for  reasonable 
access  to  the  lake  is  a  valid  secondary  use  by  the 
plaintiff  so  long  as  it  does  not  impair  or  interfere 
with  the  easement's  primary  use  for  drainage  pur- 
poses. 
W68-00407 


MOORE  V  KULJIS  (OWNERSHIP  OF  LAND 
MADE  AVAILABLE  BY  ARTIFICIAL  ACCRE- 
TION). 

207  So  2d  604  (Miss  1967). 

Descriptors:  'Accretion  (Legal  aspects),  'Missis- 
sippi, Beds  under  water,  Ownership  of  beds,  Boun- 
daries (Property),  Navigable  waters,  Riparian 
rights,  Riparian  lands.  State  government,  Legal 
aspects,  Water  law. 

The  controversy  is  over  the  ownership  of  land 
made  by  artificial  accretion.  In  1932,  one 
Mladinich  owned  a  parcel  of  land  described  as 
being  bounded  on  the  west  by  Cedar  Street  and  on 
the  south  by  the  Gulf  of  Mexico.  Sometime 
between  1936  and  1943  the  Federal  Government 
dredged  and  pumped  several  hundred  feet  of  accre- 
tion on  the  south  end  of  the  street  and  the  land.  In 
1943,  Mladinich  sold  that  portion  of  land  that  had 
been  built  up  to  the  south  of  his  original  lot  to  Wil- 
liams. The  land  in  dispute  is  the  east  half  of  the  pro- 
perty that  would  have  been  Cedar  Street  if  it  had 
been  extended.  In  1958,  Williams  sold  his  land  to 
the  plaintiff.  In  1962,  Williams  quit-claimed  his  in- 
terest in  the  disputed  property  to  the  principal  de- 
fendant. The  Court  held  that  filled  area  added  to 
the  land  of  an  upland  owner  by  artificial  accretion 
made  by  a  stranger,  accrues  to  the  upland  owner 
and  a  street  or  public  highway  leading  to  navigable 
waters,  such  as  Cedar  Street,  will  keep  pace  with 
the  extension  of  the  land  by  artificial  filling.  The 
Court  also  held  that  accretions  could  deprive  the 
state  of  its  title  to  the  previously  submerged  lands 
W68-00410 
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TITLES  TO  MARSHLANDS  IN  SOUTH 
CAROLINA  PART  I, 

SC  Bar  Association  and  U  of  SC  School  of  Law, 

Columbia. 

JohnM.Horlbeck. 

SCLQ,  Vol  14,  No  2,  pp  288-333,  Winter  1962.  46 

p,  256  ref. 

Descriptors:  'South  Carolina,  'Ownership  of  beds, 
•Marshes,  Judicial  decisions,  Legislation,  Adminis- 
trative agencies,  Coastal  marshes,  *Tidal  marshes. 
Boundaries  (Property),  State  government.  Sub- 
merged Lands  Act. 

Identifiers:  *Tidelands,  Common  law,  Grants 
(Land),  Sovereignty  lands. 

The  purpose  of  this  article  is  to  explore  the  history 
and  status  of  marsh  or  tidelands  in  South  Carolina. 
Terms  relating  to  ownership  and  boundaries  of 
marshlands  are  defined.  The  English  Crown's 
sovereignty  over  and  power  to  grant  marshlands 
passed  to  the  state  of  South  Carolina  after  the 
revolution.  The  common  law  of  marshland  owner- 
ship and  South  Carolina  statutes  dealing  with 
private  ownership  of  marshlands  and  the  power  of 
various  state  agencies  to  deal  with  marshlands  are 
explained.  The  significance  of  the  Federal  Sub- 
merged Lands  Act  32  USCA  Sees  1301-43  (1964), 
is  noted.  South  Carolina  court  decisions  relating  to 
grants,  prescription,  riparian  rights,  and  navigabili- 
ty of  tidal  streams  are  analyzed  with  reference  to 
marshland  ownership.  Title  to  marshlands  may  be 
obtained  by  grant  from  the  sovereign,  prescription, 
(against  both  the  state  and  private  owners),  posses- 
sion, and  usage.  This  article  contains  256 
references.  This  abstract  is  of  the  first  part  of  a  two 
part  article  in  the  South  Carolina  Law  Quarterly. 
W68-004I2 


TITLES      TO      MARSHLANDS      IN      SOUTH 
CAROLINA  PART  II, 

SC  Bar  Association  and  U  of  SC  School  of  Law, 

Columbia. 

JohnM.Horlbeck. 

SCLO,  Vol  14,  No  3,  pp  335-364,  Spring  1962,  30 

p,  89  ref. 

Descriptors:  'South  Carolina,  'Ownership  of  beds, 
♦Tidal  marshes.  Boundaries  (Property),  Highwater 
mark.  Low  water  mark.  Navigable  waters, 
•Marshes,  Non-navigable  waters,  Judicial  deci- 
sions, Coastal  marshes,  Tidal  waters,  Salt  marshes. 
Identifiers:  'Public  trust  doctrine,  'Tidelands, 
Grants  ( Land ),  Common  law,  Sovereignty  lands. 

This  abstract  is  of  the  second  part  of  a  two  part  arti- 
cle in  the  SCLQ.  At  common  law  all  waters  subject 
to  the  flow  of  the  tides  were  navigable.  In  South 
Carolina  the  test  of  navigability  is  navigability  in 
fact.  The  general  rule  is  that  land  granted  in  naviga- 
ble water  extends  only  to  the  mean  high  water 
mark,  and  that  land  below  the  mean  low  water 
mark  is  held  by  the  state  in  trust  for  public  pur- 
poses. Marshlands  fall  between  the  high  and  low 
water  marks.  In  South  Carolina  marshlands  were 
historically  regarded  as  'vacant  lands'  and  were 
granted  and  used  by  the  grantees.  Such  grants  were 
presumed  valid  with  the  burden  on  the  party  chal- 
lenging the  grant's  validity.  Much  of  the  confusion 
as  to  title  to  marshlands  stems  from  the  Cape 
Romaine  case,  148  SC  428,  146  SE  434  (1928), 
which  went  beyond  the  agreed  issue  of  title  to  the 
beds  of  navigable  streams  and  declared  that  title  to 
the  beds  of  non  -navigable  tidal  streams  and 
marshlands  was  held  by  the  state  in  trust  for  public 
purposes.  The  article  severely  criticizes  the  holding 
in  the  Cape  Romaine  case,  as  destroying  certainty 
in  South  Carolina  property  law. 
W68-004I3 


CLAUDIO     V     VILLAGE     OF     GREENPORT 
(RIGHT  TO  USE  OF  SUBMERGED  LAND). 

28  App  Div  2d  1 140,  284  N  Y  S  2d  965  ( 1967). 

Descriptors:  'Ownership  of  beds,  Administrative 
decisions,  'Judicial  decisions,  'Legislation,  Public 


rights,  Public  benefits.  Reasonable  use,  Prescrip- 
tive rights.  Riparian  rights,  Water  law,  'New  York, 
Docks. 

Identifiers:  Constitutional  law.  Public  trust  doc- 
trine. 

Plaintiff  Caludio  brought  an  action  against  the  Vil- 
lage of  Greenport  for  determination  of  a  claim  ad- 
verse to  the  plaintiffs  title  to  certain  lands  under 
the  waters  of  the  Peconic  Bay.  The  plaintiff's  claim 
was  to  a  wharf  extending  into  Greenport  Harbor 
The  New  York  legislature  had  authorized  the  com- 
missioners of  the  land  office  to  convey  the  subject 
premises  to  the  plaintiffs  predecessor  in  title.  After 
receipt  of  title,  the  plaintiff  placed  barriers  on  the 
premises,  which  the  village  removed.  The  court 
held  that  the  statute  authorizing  the  sale  was  not 
constitutional.  Land  under  the  waters  of  the  bay  is 
held  by  the  State  of  New  York  in  trust  for  the  peo- 
ple of  the  State.  The  State  may  properly  convey  its 
lands  to  private  persons  or  corporations  for  some 
public  purpose  or  reasonable  use  for  the  public 
benefit.  After  reviewing  and  rejecting  other 
grounds  argued  by  the  village,  the  court  held,  as  the 
the  village's  contention  that  prescriptive  rights 
were  acquired  by  the  public,  that  the  general  rule  is 
that  the  unorganized  public  cannot  acquire  rights 
by  prescription  through  use  alone. 
W68-00414 


TOWN  OF  GUILDERLAND  V  SW ANSON  (USE 
OF  CAUSEWAY  EXTENDING  OVER  MU- 
NICIPALLY-OWNED POND  BED). 

286  NYS  2d  425  (App  Div.  1968). 

Descriptors:    'Ownership    of   beds,    'Boundaries 
(Property),  Beds  under  water,  Local  governments, 
•Judicial  decisions,  'New  York,  Ponds,  Construc- 
tion. 
Identifiers:  Causeways,  Continuing  trespass. 

Plaintiff  brought  an  action  to  enjoin  a  continuing 
trespass.  The  primary  issue  was  the  ownership  of 
the  bed  of  the  pond,  which  adjoined  plaintiff  mu- 
nicipality's land  on  the  south  and  defendant's  on 
the  north.  The  trial  court  found  that  earlier  con- 
veyances in  defendant's  chain  of  title,  by  reference 
to  the  'side'  of  the  pond,  the  'water's  edge'  and 
courses  'along'  such  pond,  excluded  from  defen- 
dant's title  the  bed  of  the  pond.  In  contrast  the 
court  found  that  a  mortgage  in  plaintiff  municipali- 
ty's chain  of  title,  describing  the  plaintiff's  land  as 
'all  water  and  land  under  water  appurtenant  to  the 
premises,'  was  clearly  intended  to  include  the  pond 
bed.  While  recognizing  defendant's  continuing 
trespass,  the  court  refused  to  grant  a  mandatory  in- 
junction on  the  ground  that  the  acts  of  officers  of 
plaintiff,  in  failing  to  voice  any  objection  to  con- 
struction of  the  causeway  for  more  than  two  years 
after  its  completion,  encouraged  defendants  to 
construct  the  causeway.  The  appellate  court 
modified  the  judgment  so  as  to  enjoin  use  of  the 
causeway  by  any  person  other  than  plaintiff  town, 
its  grantees,  licensees,  and  permittees,  thereby  re- 
lieving plaintiffs  concern  as  to  possible  accrual  of 
rights  by  adverse  possession. 
W68-00416 


HALE  V  SOUTHWEST  ARK  WATER  DIST 
(PUBLIC  USE  OF  A  CANAL  ACROSS  CON- 
DEMNED  RIGHT-OF-WAY). 

244  Ark  647, 427  SW  2d  1 4  ( 1 968 ). 

Descriptors:  'Arkansas,  Easements,  Eminent 
domain.  Right  of  way,  Water  utilization,  Con- 
demnation, Water  districts,  Industrial  plants.  Legal 
aspects. 

The  main  question  in  the  action  to  condemn  right- 
of-way  for  pipelines  and  a  canal  to  transport  water 
from  a  reservoir  was  whether  the  proposed  use  was 
for  the  public.  The  water  district  proposed  building 
a  canal  from  its  reservoir  to  a  paper  company.  The 
proposed  canal  was  large  enough  to  serve  all  ex- 
pected needs  south  and  west  of  the  reservoir.  The 


paper  company  would  be  the  only  customer  served  i 
at  first  but  the  water  district  was  obligated  to  serve  i 
any  member  of  the  public  desiring  its  services., 
Since  the  canal  was  not  for  the  exclusive  use  of  the  1 
paper  company,  the  court  held  the  proposed  use  to] 
be  public  and  authorized  by  the  state  constitution.  ] 
W68-00417 


MOYER    V    STATE    (RIPARIAN    RIGHTS    INl 
CHANNEL    IMPROVEMENT    BY    DREDGING 
AND  LANDFILL). 

289NYS2d  H4(CtCI  1968). 

Descriptors:     'Judicial    decisions,    'New     York. 
Navigable   waters,   'Riparian   rights,   Navigation,! 
Dredging,  Channel  improvement.  Landfills,  Com-J 
pensation.  Appropriation,  State  governments.  State! 
jurisdiction.  Remedies,  Docks. 

Claimants  purchased  lots  having  frontage  on  a 
navigable  bay.  They  dredged  the  channel  of  the  bayl 
in  front  of  their  property  so  that  it  could  be  used  byj 
boats.  The  material  so  removed  was  used  to  fill  landj 
under  water  adjacent  to  their  lot  lines  to  make  land! 
on  which  to  construct  the  boathouse  and  piers! 
being  used  by  them  in  a  marina  business  when  ap-J 
propriated  by  the  State  of  New  York .  Claimants  did] 
not  obtain  permission  from  the  State  to  fill  the  land 
or  to  build  the  boathouse  and  piers.  One  right  otl 
claimants  as  riparian  owners  was  the  right  to  buile 
the  boathouse  and  piers  on  the  land  under  wateij 
without  a  grant  from  the  State,  so  long  as  the  iml 
provements  were  for  the  use  of  navigation  ancj 
commerce  connected  with  a  business  or  individual 
use.  Here  the  improvements  not  only  did  not  inter! 
fere  with  navigation  but  in  fact  improved  it.  Under 
these  circumstances,  the  court  held  that  claimant;' 
were  entitled  to  compensation  from  the  State  fof 
property,  including  the  boathouse  and  piers,  taker.: 
from  them  by  the  State. 
W68-00418 


ELWOOD  V  CITY  OF  NEW  YORK  (RIPARIAt* 
RIGHTS  IN  ALTERATION  OF  NATURAI 
FLOW  OF  RIVER). 

271  FSupp62(SDNY  1967). 

Descriptors:  'Alteration  of  flow.  Natural  flow- 
Water  law.  Legal  aspects,  Riparian  rights,  Riparia? 
lands.  Diversion,  Navigable  rivers,  'Pennsylvania. 

The  plaintiff  asked  for  a  summary  judgment  in  ai 
action  for  damages  for  diversion  of  river  water 
from  his  farm.  The  court  held  that  under  Pennsyl 
vania  law  a  riparian  owner  can  assert  a  claim  fo 
damages  by  reason  of  the  interference  with  thi 
natural  flow  of  a  stream  by  upstream  owners.  Thi 
court  ordered  a  trial  on  the  merits  because  then 
were  questions  of  fact  as  to  whether  the  river  wa 
navigable  at  the  location  of  the  plaintiffs  propert 
and  as  to  the  plaintiffs  interest  and  damages. 
W68-00419 


...MINNESOTA  WATERSHED  DISTRICT  WITI 
POWER  TO  ASSESS...PROPERTY  IS  CON 
STITUTIONAL. 

Ely,  Duncan  and  Bennett,  Wash..  DC. 
Northcutt  Ely. 

Nat  Res  J,  Vol  5,  No  2.  pp  216-217,  Oct  1965  2  r 
9  ref. 

Descriptors:  Watersheds  (Basins),  'Watershe< 
protect,  and  flood  prevent..  Federal  government 
Federal  project  policy,  'Minnesota,  State  govern 
ments.  Water  districts.  Water  law,  Wate 
resources,  'Water  resources  development.  Ease 
ments.  Eminent  domain.  Judicial  decisions.  LegJ 
aspects,  Legislation.  Right-of-way.  Assessment* 
Projects. 
Identifiers:  Constitutional  law. 

The  Supreme  Court  of  Minnesota's  ruling  on  th 
constitutionality  of  the  Minnesota  Watershed  Ac 
is  discussed.  This  statute  enabled  federal  aid  t 
come  into  the  state  by  creating  local  districts  t 
contract  with  the  federal  government  under  th 
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Watershed  Protection  and  Flood  Prevention  Act. 
The  federal  act  conditions  the  undertaking  of  any 
project  on  local  cooperation.  Property  assessments 
must  be  levied  to  provide  easements  and  rights-of- 
way.  The  Minnesota  Supreme  Court  held  that  this 
enabling  legislation  was  not  an  unconstitutional  ex- 
ercise of  legislative  powers.  This  was  consistent 
with  decisions  in  other  jurisdictions.  It  is  concluded 
[hat  it  had  become  increasingly  important  for  the 
states  to  participate  in  intergovernmental  develop- 
ment programs,  and  that  the  cooperation  in  this  in- 
stance was  essential  to  the  development  of  the  na- 
tion's water  resources. 
W68-00423 


SOME  PRINCIPLES  OF  WATER  LAW  IN  THE 
SOUTHEAST, 

School  of  Law,  Mercer  University,  Macon,  Geor- 
gia. 

<oyal  G.  Shannonhouse. 

vlercer  L  Rev,  Vol  13,  No  2,  pp  344-355,  Spring 
1962.  12  p,  83  ref. 

)escriptors:  Boundaries  (Property),  Civil  law,  Ju- 
licial  decisions,  Natural  flow  doctrine,  Overlying 
>roprietor,  Ownership  of  beds,  Prescriptive  rights, 
Repulsion  (Legal  aspects),  Riparian  land,  Ponds, 
Opanan  rights,  *Watercourses  (Legal),  *Surface 
unoff,  *Southeast  U.  S.,  *Water  law.  Lakes, 
Jsufructuary  right. 
identifiers:  Civillaw  rule. 

^  general  survey  is  presented  of  some  basic  princi- 
iles  respecting  the  use  of  natural,  non-navigable 
watercourses  on  and  below  the  earth's  surface  and 
udicial  rules  on  diffuse  surface  waters,  lakes  and 
>onds  in  the  Southeast.  Watercourse  is  defined, 
md  the  extent  of  title  to  land  bounded  by  a  water- 
ourse  is  discussed.  Riparian  rights  in  general  are 
et  forth,  concluding  that  the  right  of  riparian 
iwners  to  enjoy  the  natural  flow  of  the  water- 
ourse,  unimpaired  in  quality  and  quantity  except 
o  the  extent  necessarily  resulting  from  a  reasona- 
ble use  by  other  riparian  owners,  is  recognized  by 
II  Southeastern  states.  The  law  pertaining  to  natu- 
al  and  artificial  obstructions,  an  aspect  of  the  natu- 
al  flow  doctrine,  is  analyzed.  The  law  of  diffuse 
urface  water  is  controlled  in  the  Southeast  by  the 
ommon  enemy  and  civil  law  doctrines.  Cases  sup- 
porting and  modifying  these  doctrines  are  ex- 
mined,  along  with  their  application  to  urban  lan- 
lowners.  The  rights  of  littoral  owners  in  non- 
lavigable  lakes  and  ponds  is  discussed.  The  article 
oncludes  that  something  other  than  the  riparian 
ystem  is  needed  for  the  best  utilization  of  water 
upplies. 
V68-00428 


1ATTHEWS  V  MCGEE  (ACCRETION  AND 
lVULSION  RIGHTS  BY  THALWEG  CHANGE 
>F  RIVER  BOUNDARIES). 

58F2d516(8Cirl966). 

•escriptors:  'Accretion  (Legal  aspects),  "Avul- 
ion,  Riparian  rights,  Riparian  land,  Banks,  Chan- 
els,  Thalweg,  Boundaries  (Property),  State 
ovemment,  Real  property,  Water  law,  Legal 
spects. 

he  controversy  involved  a  parcel  of  land  known  as 
'iamond  Point  which  changed  from  the  southern 
)  the  northern  bank  of  the  Arkansas  River.  The 
lain  question  was  whether  the  change  was  a  result 
f  accretion  or  avulsion.  The  plaintiff  owned  land 
)  the  north  of  the  river  in  Jefferson  County  and  the 
efendant  owned  land  to  the  south  in  Lincoln 
bunty.  The  court  held  that  the  plaintiff's  evidence 
as  sufficient  to  warrant  a  finding  by  the  trial  court 
iat  the  change  occurred  by  accretion.  When  the 
lalweg  of  a  river  forms  the  boundary  between  two 
aunties,  a  change  in  the  thalweg  changes  the 
aundary  if  the  change  is  the  result  of  accretion  but 
ft  if  it  is  a  result  of  avulsion.  The  accretion 
ecame  the  property  of  the  plaintiff. 
'68-00430 


UNITED  STATES  V  531.13  ACRES  OF  LAND 
(RIPARIAN  RIGHTS  ALTERED  BY  DAM  CON- 
STRUCTION). 

366F2d915(4Cir  1966). 

Descriptors:  "Riparian  rights,  *Water  utilization, 
♦Natural  flow,  "South  Carolina,  Navigable  waters, 
Non-navigable  waters.  Water  pollution,  "Eminent 
domain,  Condemnation,  Waste  disposal,  Federal 
government,  Water  pollution  control,  Reasonable 
use,  Judicial  decisions. 
Identifiers:  Commerce  clause,  "Sovereignty  lands. 

The  controversy  involves  two  eminent  domain 
cases.  In  the  first,  J.  P.  Stevens  and  Co.  claims  com- 
pensation for  the  loss  of  its  waste  disposal  use  of  the 
Seneca  River.  In  the  second,  Duke  Power  Com- 
pany claims  compensation  for  the  loss  of  water 
power  of  the  Seneca  River.  Both  claimants  were 
riparian  owners  deprived  of  their  use  by  the  con- 
struction of  a  dam.  The  Court  held  that  no  absolute 
right  was  vested  in  Stevens  under  the  law  of  South 
Carolina  to  discharge  industrial  wastes  into  the 
Seneca  River.  Utilization  of  streams  is  subject  to 
the  rights  of  other  riparian  owners,  enforcable  by 
them  or  the  Pollution  Authority.  In  fact,  the  state 
banned  Stevens's  use  of  the  river  and  the  ban 
created  no  obligation  on  the  United  States  to  make 
good  the  loss.  In  considering  the  Duke  claim,  the 
court  held  that  the  Seneca  River  is  subject  to  the 
control  of  the  Government  as  a  tributary,  though 
non-navigable,  of  the  navigable  Savannah  under 
the  Commerce  Clause.  The  United  States  may  ap- 
propriate the  flow  of  either  a  navigable  or  non- 
navigable  stream  pursuant  to  its  power  under  the 
Commerce  Clause  without  paying  any  compensa- 
tion. 
W68-00432 


ALEXIS  V  KARE-SUE,  INC  (WATER  DIS- 
TRICT'S AUTHORITY  TO  SELL  PUBLIC 
LAND). 

1 87  So  2d  476-478  (4  Cir  Ct  App  La  1 966 ). 

Descriptors:  "Louisiana,  "Water  district,  Public 
land.  State  governments,  Local  governments,  Legal 
aspects. 

The  question  in  the  declaratory  action  was  whether 
a  water  district  acted  ultra  irres  in  selling  property 
acquired  as  public  land  at  a  private  sale  without 
special  authority  from  the  legislature.  The  court 
held  that  the  water  district  had  full  and  complete 
legal  authority  and  capacity  to  sell  their  idle  and 
surplus  real  property  at  private  sale  to  a  private 
corporation,  notwithstanding  there  was  no  express 
or  special  authority  as  such  in  the  constitution  or 
statutes.  Such  corporate  subdivisions  of  the  state 
not  only  have  the  authority  to  sell,  but  have  the 
duty  to  sell  and  dispose  of  excess  real  property;  and 
it  is  not  necessary  for  the  legislature  to  say  so  in  a 
special  enactment. 
W68-00434 


RANDS  V  U  S  (CONDEMNATION  VALUE  OF 
LAND  AS  A  PORT  SITE). 

367  F2d  186-193  (9th  Cir  1966). 

Descriptors:  "Condemnation  value,  Land  ap- 
praisal, Eminent  domain,  Condemnation,  Riparian 
rights,  Riparian  lands,  Water  utilization,  Navigable 
waters,  Federal  Government,  Natural  flows,  Water 
law,  Legal  aspects. 

Identifiers:  Commerce  Clause,  Navigation  ser- 
vitude. 

The  question  in  the  condemnation  suit  involved 
whether  the  United  States  must  pay  a  riparian 
owner  the  value  of  his  land  as  a  port  site.  The  Court 
held  that  the  riparian  land  owner  has  a  property 
right  of  access  from  the  front  of  his  land  to  the 
navigable  part  of  a  stream  and  may  construct 
landings,  wharves  or  piers  for  this  purpose.  Even 
though  the  right  is  subject  to  the  government's 
navigation  servitude,  it  is  a  valuable  right  and  the 
owner  should  be  compensated  for  the  loss  of  that 
right. 
W68-00435 


ORANGE  CITY  WATER  CO  V  TOWN  OR 
ORANGE  CITY  (STATE  REGULATION  OF 
PRIVATE  WATER  AND  SEWER  SYSTEMS). 

1 88  So  2d  306-309  (Fla  1966). 

Descriptors:  "Florida,  Legal  aspects,  "Sewage, 
"Artificial  water  courses,  Water  delivery,  Legisla- 
tion, State  governments.  Local  governments,  *U- 
tilities. 

The  question  was  whether,  when  a  board  of  county 
commissioners  had  invoked  the  provisions  of  Fla. 
Stat.  Ch.  367  (1965)  bringing  the  water  systems  of 
the  county  under  the  jurisdiction  of  the  Florida 
Public  Utilities  Commission,  the  board's  sub- 
sequent repeal  of  such  resolution  had  the  effect  of 
ousting  such  jurisdiction.  The  Court  held  that  a 
resolution  repealing  the  resolution  adopting 
Chapter  367  was  of  no  legal  effect  and  did  not  oust 
the  jurisdiction  of  the  Florida  Public  Utilities  Com- 
mission to  regulate  privately-owned  water  and 
sewer  systems  in  the  county. 
W68-00436 


ANDERSON-TULLY  CO  V  WALLS  (LAND 
OWNERSHIP  BY  AVULSION  BOUNDARY 
CHANGE). 

266  FSupp  804  (ND  Miss  1967). 

Descriptors:  "Avulsion,  "Accretion  (Legal 
aspects),  "Bank  erosion,  "Boundaries  (Property), 
"Thalweg,  Cutoffs,  State  government,  Riparian 
lands,  Riparian  rights,  Navigation,  Navigable 
waters,  Ownership  of  beds,  River  beds,  Real  pro- 
perty. Water  law,  Legal  aspects. 

The  question  involved  the  ownership  of  a  parcel  of 
land  called  Lunar  Bar.  The  plaintiff  owned  land  in 
Mississippi  formed  by  a  horseshoe  bend  in  the  Mis- 
sissippi River  called  Carter  Point.  The  defendant 
owned  land  in  Arkansas  across  from  Carter  Point. 
Lunar  Bar  was  formed  by  alluvion  and  was  at  all 
times  attached  to  Carter  Point  or  an  island  on  the 
Mississippi  side  of  the  thalweg.  In  1955,  a  cutoff 
was  opened  across  the  neck  which  joined  Carter 
Point  to  the  mainland.  The  cutoff  caused  an  avul- 
sion which  left  the  old  riverbed  dry.  The  court  held 
that  when  a  navigable  river  forms  a  boundary 
between  states,  the  thalweg  is  to  be  taken  as  the 
true  boundary  and  when  the  course  of  the  river  is 
changed  by  an  avulsion,  the  boundary  does  not 
change  but  remains  in  the  middle  of  the  old  chan- 
nel. The  owner  of  riparian  lands  in  Mississippi 
holds  title  to  the  bed  of  the  river  extended  to  the 
thalweg  subject  only  to  the  superior  rights  of 
navigation.  Therefore  the  plaintiff  owned  Lunar 
Bar  and  his  ownership  did  not  change  as  a  result  of 
the  avulsion. 
W68-00437 


U  S  V  HARRISON  COUNTY  (OWNERSHIP  OF 
BEACH  PROPERTY  BY  ARTIFICIAL  ACCRE- 
TION). 

265  FSupp  76  (SD  Miss  1967). 

Descriptors:  "Accretion,  "Mississippi,  Riparian 
rights,  Riparian  land,  "Easement,  Public  rights, 
Ownership  of  beds,  Navigable  water,  Legal  aspects, 
Water  law,  Rnal  property,  Land  tenure. 

The  question  involves  the  ownership  of  beach  pro- 
perty made  by  artificial  accretion.  Harrison  Coun- 
ty, Mississippi,  with  a  contribution  from  the 
Federal  Government,  filled  a  26  mile  stretch  of 
shoreline  and  created  a  beach  approximately  300 
feet  wide.  The  primary  intent  of  the  filling  was  to 
protect  a  seawall  that  had  been  previously  erected 
to  protect  interstate  Highway  90  and  the  secondary 
intent  was  to  provide  a  beach  for  individual  public 
use.  For  some  time  the  public  did  use  the  beach 
until  the  abutting  landowners  obtained  police  aid  in 
keeping  the  public  away.  The  Federal  Government 
brought  action  maintaining  that  there  was  a  recrea- 
tional easement  over  the  beach  for  individual 
public  use.  The  court  held  that  under  the  doctrine 
of  artificial  accretion  the  beach  pumped  in  without 
any  participation  by  the  abutting  property  owners 
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insured  to  the  respective  abutting  owners  whose 
properties  front  on  the  water.  The  county  did  not 
get  an  easement  over  the  beach  property  nor  did 
the  state  obtain  ownership  of  the  property  created. 
W68-00438 

WATERS  AND  WATERCOURSES-EXTENT  OF 
RIPARIAN  LAND-COMPENSATION  ON  CON- 
DEMNATION, 

Michigan  Univ.,  Law  School,  Ann  Arbor. 

Gerald  M.  Stevens. 

Mich  L  Rev,  Vol  36,  pp  346-348,  Dec  1937.  3  p,  15 

ref. 

Descriptors:  'Condemnation,  Eminent  domain. 
Condemnation  value,  Compensation,  'Riparian 
land,  'Riparian  rights,  Remedies,  Legal  aspects, 
Water  law. 

On  eminent  domain  cases  where  only  a  part  of  a 
tract  is  taken  the  usual  rule  of  damages  allows 
recovery  for  the  value  of  the  land  taken  and  any 
reduction  in  value  of  the  remaining  part.  Where 
riparian  land  is  condemned,  damages  for  loss  of 
water  rights  can  be  recovered  only  with  regard  to 
the  riparian  land.  There  can  be  no  recovery  for  a 
decrease  in  value  of  non-riparian  land,  in  proximity 
to  the  riparian  land,  caused  by  the  loss  of  these 
water  rights.  Three  conflicting  tests  have  been  used 
to  determine  the  extent  of  riparian  land  in  a  single 
tract.  Under  the  unity  of  title  test,  if  A  owns  a  tract 
of  land,  a  portion  of  which  is  riparian,  the  whole 
tract  is  riparian.  The  source  of  title  test  produces  a 
different  result.  If  B  sold  non-riparian  land  which 
bordered  on  A's  riparian  land  to  A,  the  land  sold  by 
B  would  remain  non-riparian  even  though  all  the 
land  is  now  owned  by  A  as  a  single  tract.  If  the 
government  survey  test  is  applied,  riparian  in- 
cidents attach  only  to  the  smallest  subdivisions  of 
the  government  survey. 
W68-00439 

BURFORD  V  VILLAGE  OF  LA  GRANGE 
(FLOOD  DAMAGE  TO  PRIVATE  PROPERTY 
BY  MUNICIPAL  DRAINAGE  SYSTEM). 

90  111  App2d210,234NE2d  120(1967). 

Descriptors:  'Illinois,  Drainage  systems,  Drainage 
engineering.  Drainage  water,  'Storm  drains,  Cities, 
Legal  aspects,  Local  governments,  'Remedies, 
•Floodwater. 

This  was  an  action  by  property  owners  against  a  vil- 
lage to  recover  damages  sustained  by  reason  of 
flood.  A  spur  drain  on  plaintiff's  property  con- 
nected with  a  sewer  controlled  by  the  village.  Plain- 
tiff alleged  that  defendant's  negligence  in  main- 
tenance and  inspection  of  the  sewer  system  was  the 
cause  of  flood  damage  to  his  home.  The  Court 
recognized  the  rule  that  where  a  municipality  as- 
sumes control  over  a  sewer  or  drain  constructed  by 
a  private  person  that  it  will  be  held  liable  for 
negligence  in  its  operation  but  refused  to  find  the 
defendant-village  liable  since:  (1)  faulty,  in- 
adequate and  insufficient  basement  construction 
contributed  no  small  part  to  the  damages  sustained; 
(2)  the  damage  was  occasioned  by  a  deluge  and 
would  have  occurred  irrespective  of  any  negligence 
on  the  part  of  defendant;  (3)  plaintiff  had  con- 
tributed to  his  damage  by  blockage  of  the  spur 
drain;  (4)  there  was  no  evidence  to  show  that  de- 
fendant had  assumed  control  or  management  of  the 
spur  system;  and  (5  )  there  was  no  evidence  to  show 
that  the  sewer  system  was  inadequate  to  handle  or- 
dinary rainfall. 
W68-00441 


The  question  involved  the  ownership  of  an  island  in 
the  Arkansas  River.  The  plaintiff  owned  the  S  1/2 
of  the  NW  1/4  of  Section  33  and  the  river  ran  par- 
tially through  the  northern  portion  of  his  land.  The 
island  in  question  was  located  partially  within  the 
plaintiffs  boundary  lines.  The  plaintiff  claimed  that 
the  island  had  been  formed  by  accretion  and  was 
attached  to  his  land  until  a  flood  in  1957  cut  a 
channel  which  separated  the  island  from  the  main- 
land. The  Supreme  Court  agreed  with  the  trial 
court  in  finding  that  the  island  was  not  formed  by 
accretion  but  had  been  in  existence  for  at  least  97 
years.  The  court  held  that  the  plaintiff  owned  only 
that  portion  of  the  island  embraced  within  the 
description  of  his  deed  and  any  accretions  to  that 
portion. 
W68-00443 


CUMMINGS  V  BOYLES  (OWNERSHIP  OF 
LAND  IN  A  RIVER  ALTERED  BY  A  FLOOD). 

411  SW2d665  (Ark  1967). 

Descriptors:  'Accretion  (Legal  aspects),  Naviga- 
ble rivers,  Avulsion,  'Arkansas,  Boundaries  (Pro- 
perty), Real  property,  Channels,  Thalweg,  Legal 
aspects,  Water  law ,  Riparian  land.  Riparian  rights. 


MEHLBURGER  V  NORWOOD  (OWNERSHIP 
OF  LAND  ALTERED  BY  ACCRETION  AND 
ABRUPT  STREAM  CHANGE). 

420SW2d81  (Ark  1967) 

Descriptors:  'Accretion  (Legal  aspects),  'Bounda- 
ries (Property),  Real  property,  Navigable  waters, 
Riparian  land.  Riparian  rights.  Water  laws,  Legal 
aspects,  'Arkansas. 

The  question  involved  the  ownership  of  a  peninsula 
of  land  extending  from  the  plaintiffs'  land 
downstream  in  front  of  the  defendant's  land.  The 
parties  owned  land  that  was  originally  bounded  by 
the  Arkansas  River.  A  stream  running  perpendicu- 
lar to  the  Arkansas  River  separated  the  two  tracts. 
The  plaintiff  contended  that  the  peninsula 
gradually  formed  as  an  accretion  attached  only  to 
their  tract  and  extended  southward  forming  the 
channel  of  the  stream  to  bend  to  the  south  so  that 
the  stream  continuously  separated  the  peninsula 
from  the  defendants'  property.  The  trail  court 
found  that  the  accretion  began  to  form  against  the 
land  of  both  parties  and  that  after  1948,  the  stream 
abruptly  changed  its  course,  cutting  through  the 
accretion  so  that  the  accreted  lands  attached  to  the 
defendant's  tract  were  left  between  the  stream  and 
the  river.  The  Supreme  Court  found  that  the 
evidence  supported  the  trial  court's  finding  and 
held  that  the  part  of  the  peninsula  across  from  the 
defendant's  land  belonged  to  him. 
W68-00444 

NATIONAL  WATER  RESOURCES  POLICY  IS- 
SUES, 

Law  and  Contemp  Prob,  Vol  22,  No  3,  pp  472-509, 
Summer  1957.  38  p.  157  ref,  disc. 

Descriptors:  'Irrigation  programs,  'Flood  control, 
♦Hydroelectric  power,  'Municipal  water,  'Indus- 
trial water.  'Cost-benefit  ratio,  Irrigation  efficien- 
cy, Comparative  benefits,  Comparative  costs,  Cost 
repayment.  Cost  sharing,  Economic  efficiency.  So- 
cial values.  Federal  government.  Project  purposes. 
Water  resources  development. 

The  article  is  a  comparison  of  the  reports  of  5 
major  National  Water  Resource  Study  groups  to 
identify  and  define  some  of  the  significant  water 
resource  policy  issues.  The  5  groups  selected  were: 
(1)  President's  Water  Resources  Policy  Commis- 
sion (1950);  (2)  Missouri  Basin  Survey  Commis- 
sion (1953);  (3)  2nd  Hoover  Report  (1955);  (4) 
Task  Force  Report  on  Water  Resources  Policy  Is- 
sues (1955);  (5)  Presidential  Advisory  Coram,  on 
Water  Resources  Policy  (1955).  The  article  ex- 
amines the  objectives  and  responsibility  of  the 
Federal  government  as  well  as  repayment 
procedures  in  flood  management,  irrigation 
hydroelectric  power  and  municipal  and  industrial 
water  supply.  The  reports  are  examined  in  each  of 
the  areas  and  present  practices  are  compared  with 
the  policy  recommended  by  the  study  groups.  The 
policy  issues  in  each  area  are  pointed  out  as  well  as 
differences  among  the  study  groups. 
W68-00446 


TREUTING  V  BRIDGE  AND  PARK  (RIGHTS 
AND  LIMITATIONS  OF  A  STATE  GOVERN- 
MENT  TO  SELL  SUBMERGED  LAND). 

199  So  2d  627  (Miss  1967). 

Descriptors:  Multiple  purpose  projects,  Navigation, 
•Ownership  of  beds,  'Mississippi,  State  govern- 
ments, Local  governments,  Project  purposes, 
Recreation  demand,  Scenic  easements.  Stream  im- 
provement, 'Tidal  waters.  High  water  mark, 
♦Navigable  waters,  City  planning. 
Identifiers:  Public  trust  doctrine. 

The  issue  was  whether  the  state  may  alienate  in  fee 
simple  submerged  lands.  The  court  held  that  the 
legislation  authorizing  the  sale  did  not  violate  the 
Mississippi  Constitution  provision  that  the  legisla- 
ture could  not  authorize  permanent  obstruction  of 
navigable  waters  because  the  project  would  not  in- 
terfere with  navigation  but  improve  it.  Moreover, 
the  provision  is  directed  toward  free  navigation- 
not  sale  of  submerged  lands.  The  state  owns  all  land 
under  tidal  navigable  water  in  trust  for  the  people 
of  the  state  for  the  purposes  of  navigation,  fishing, 
bathing  and  similar  uses.  However,  the  state  may 
dispose  of  such  submerged  lands  to  the  extent  that 
such  disposition  will  not  interfere  with  the  public's 
enjoyment  of  the  uses  for  which  the  trust  exists. 
Persons  acquiring  title  to  such  lands  from  the  state 
may  not  interfere  with  the  common-law  riparian 
rights  of  the  upland  owners.  There  is  a  private  trust 
associated  with  submerged  lands  in  favor  of  the 
upland  owners  whose  lands  border  on  the  high 
water  mark.  Scale  of  submerged  lands  to  private  in- 
dividuals for  development  and  fill  was  permissible 
here,  where  the  private  purpose  was  incident  to  an 
overall  public  purpose. 
W68-00447 


FIFTY  YEARS  OF  WATER  LAW. 

Harvard  Univ.,  Cambridge,  Mass. 

Harv  L  Rev,  Vol  50,  No  2,  pp  252-304,  Dec  1936 
53  p.  2  fig,  136  ref. 

Descriptors:  Remedies,  Beneficial  use,  'Competing 
uses,  'Reasonable  use.  Water  utilization,  Prior  ap- 
propriation. Riparian  rights.  Water  rights.  Civil 
law.  Legal  aspects,  'Water  law.  Water  allocation 
(Policy)  Governments,  Judicial  decisions.  In- 
terstate, Political  aspects.  Water  policy, 
Preferences  (Water  rights).  Priorities,  Water  con- 
trol. 
Identifiers:  Interstate  conflicts. 

An  exhaustive  survey  of  water  law  over  the  period 
1887-1936  is  presented.  Emphasis  is  placed  upon 
California  decisions  which  reflect  the  conflicts  and 
problems  experienced  in  virtually  every  state.  The 
conflict  between  upper-level  riparian  owners  and 
lower-level  owners  has  been  the  primary  source  of 
litigation  over  water  rights.  Such  conflicts  need  not 
be  private.  Waters  which  have  their  source  in  one 
state  commonly  flow  into  numerous  others,  and  the 
same  conflict  exists  between  upper-level  and  lower- 
level  states.  This  results  in  a  conflict  as  to  whethei 
prior  appropriation  or  the  riparian  doctrine  should 
control  in  water  disputes.  The  tendency  over  the 
fifty  year  period  was  to  adopt  reasonable  use  ol 
one's  land  as  the  sole  test.  Equality  in  place  ol 
physical  position  or  priority  becomes  the  determin 
ing  factor.  The  reasonable  use  test  demands  con 
sideration  of  all  circumstances  surrounding  a  wate. 
dispute.  A  salient  feature  of  the  period  has  been  tc 
compensate  lower  owners  when  upper  owners  ex 
ceed  their  reasonable  use.  The  goals  of  prior  ap 
propriation  are  thereby  realized,  while  lowe 
owners  are  compensated  for  losses. 
W68-00453 


MISSISSIPPI  WATER  CONSERVATION  LAW, 

Mississippi  Univ.,  Oxford 

Douglas C  Wynn. 

Miss  L  J,  Vol  28.  No  3.  pp  190-230.  May  1957 

p.  351  ref. 
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Descriptors:  Beneficial  use,  Competing  uses. 
Reasonable  use,  *Water  conservation.  Water 
utilization  efficiency.  Administration,  Desert  Land 
Act,  State  governments,  'Mississippi,  Water  allo- 
cation (Policy),  Water  distribution  (Applied), 
•Water  policy,  Legal  aspects,  Legislation,  Prior  ap- 
propriation. Riparian  rights.  Water  law.  Judicial 
decisions. 
Identifiers:  Constitutional  law. 

I"he  riparian  doctrine  and  prior  appropriation  doc- 
[rine  are  discussed.  It  is  concluded  that  the  riparian 
ioctrine  is  eminently  more  just  because  it  does  not 
Ulow  for  exhaustion  of  a  stream  under  a  priority 
»hich  relates  only  to  the  time  of  the  first  diversion. 
Mississippi  had  limited  the  riparian  doctrine  and 
nodified  it  greatly.  The  Mississippi  water  conserva- 
ion  law  is  discussed  in  detail.  It  is  concluded  that 
he  act  is  an  unconstitutional  attempt  to  abolish 
ested  property  rights  of  riparian  proprietors 
without  compensation.  The  statute  is  lauded  in  its 
irovisions  setting  up  board  of  water  commissioners 
md  in  its  method  for  establishing  appropriative 
ights.  Its  defects,  aside  from  possible  unconstitu- 
ionality,  are  that  it  does  not  set  up  a  system  of  pri- 
orities and  that  it  attempts  no  correlation  between 
he  law  of  watercourses,  diffused  surface  water  and 
roundwater. 
V68-00454 


TATE  V  BRENNAN  (STATE  REGULATION  OF 
UBLIC  RIGHTS  ON  NAVIGABLE  RIVERS). 

16  A  2d  294-297  (CirCt  Conn  1965). 

tescriptors:  *Connecticut,  *Public  lands,  Naviga- 
le  waters,  Riparian  land,  Riparian  rights,  Local 
overnments,  State  governments,  State  jurisdic- 
on,  Zoning,  Legislation,  'Hunting,  Fishing,  Boat- 
ig,  Water  law,  Legal  aspects. 

he  defendant  in  the  criminal  case  was  found  guilty 
f  violating  a  town  ordinance  prohibiting  the 
ischarge  of  firearms  within  500  feet  of  any  build- 
ig.  The  defendant  was  hunting  on  a  navigable  river 
Jjacent  to  the  town  and  was  280  feet  from  the 
earest  building.  A  state  statute  allowed  hunting  up 
i  within  280  feet  of  any  building.  The  town 
srived  its  power  to  prohibit  hunting  within  town 
mits  from  a  state  enactment.  The  sole  question 
resented  was  whether  the  river  was  within  the 
iwn  limits  thereby  making  the  ordinance  applica- 
e  to  it.  The  Court  held  that  the  state  owned  the 
veras  representative  of  the  public  and  the  public 
is  the  right  to  boat,  hunt  and  fish  on  the  navigable 
aters  of  the  state,  subject  only  to  the  paramount 
5ht  of  navigation  and  to  the  privileges  of  riparian 
vners.  The  state  preempted  the  field  of  regulating 
id  encouraging  the  hunting  of  wildlife  on  public 
id  private  lands  and  waters.  There  was  nothing  in 
e  state  act  that  extended  the  authority  of  the 
wn  over  navigable  waters  adjacent  to  it  and  the 
wn  must  yield  to  the  state  statutes  governing 
mting  on  the  river. 
68-00455 


ELLON  V  STREET  (INTERFERENCE  WITH 

)UNDARIES)WATER     ACR°SS     PR0PERTY 

9  NYS  2d  900-902  (Sup  Ct  1965). 

:scriptors:  'Easement,  Water  supply,  Artificial 
itercourses,  Real  property,  Water  law,  Legal 
|>ects.  B 

ie  plaintiff  wanted  to  enjoin  the  defendant  from 
erfenng  with  the  flow  of  water  across  the  defen- 
ds land  to  the  plaintiffs  land.  The  defendant's 
ed  contained  a  clause  saying  that  the  conveyance 
is  subject  to  the  rights  of  the  grantor  to  take 
ter  from  the  spring  on  the  defendant's  land  and 
lay  and  maintain  a  water  pipe  for  that  purpose, 
e  Court  enjoined  the  defendant  on  the  basis  of 
■  language  in  his  deed. 
68-00456 


WOOD  V  SOUTH  RIVER  DRAINAGE  DIS- 
TRICT (ALTERED  RIPARIAN  RIGHTS  TO  AR- 
TIFICIAL WATERCOURSES). 

422  SW  2d  33-39  (Mo  1967). 

Descriptors:  'Missouri,  'Riparian  land,  Bodies  of 
water.  Natural  streams,  'Artificial  watercourses, 
Riparian  rights,  Riparian  waters,  Drainage  districts, 
Drainage  systems,  Legal  aspects,  Judicial  decisions, 
Eminent  domain,  Compensation,  Pumping,  Water 
levels. 

When  a  natural  body  of  water  is  incorporated  into  a 
drainage  system  under  a  plan  of  reclamation  by  a 
drainage  district,  and  when  it  is  changed  as  a  result 
of  the  implementation  of  the  plans  of  the  system,  it 
ceases  to  be  a  natural  body  of  water.  A  person  who 
subsequently  purchases  land  adjacent  to  this  al- 
tered body  of  water  has  no  riparian  rights  in  the 
water  because  it  is  no  longer  a  natural  body  of 
water.  Thus,  he  has  no  right  to  the  maintenance  of 
the  water  in  its  natural  state,  and  when  the  level  of 
the  water  is  subsequenctly  reduced  by  pumping  on 
the  part  of  the  drainage  district,  this  is  not  a  taking 
of  property  for  which  compensation  must  be  paid. 
Lowering  of  the  water  level  was  pursuant  to  statu- 
tory authority  granted  to  the  drainage  district 
under  the  laws  of  Missouri,  in  the  public  interest, 
and  a  valid  exercise  of  the  police  power,  for  which 
no  compensation  need  be  paid 
W68-00457 


LEGISLATION  FOR  WATER  RESOURCES 
DEVELOPMENT, 

Ministry  of  Works,  New  Zealand. 

D.G.McGill. 

Soil  and  Water,  Vol  4,  No  3,  pp  9-10,  Mar  1968   2 

P 

Descriptors:  'Legislation,  'Administration, 
Governments,  Legal  aspects,  'Permits,  Planning, 
Water  rights,  Public  rights,  'Water  law,  Federal 
Government,  Jurisdiction,  Water  pollution,  Ripari- 
an rights,  Water  allocation  (Policy),  Domestic 
water,  Stock  water. 

Identifiers:  'New  Zealand,  Water  and  Soil  Conser- 
vation Act. 

In  1967  the  New  Zealand  Parliament  passed  the 
Water  and  Soil  Conservation  Act  which  came  into 
operation  Apr  1,  1968  and  brings  water  resources 
development  under  the  guidance  of  a  central 
authority.  Except  for  domestic,  stock,  and 
firefighting  use,  the  sole  right  to  take  natural  waters 
is  vested  in  the  Crown.  The  Act  constitutes  Re- 
gional Water  Boards  which  have  the  power  to  grant 
water  permits.  The  National  Water  Authority,  the 
Soil  Conservation  and  Rivers  Control  Council,  the 
Pollution  Advisory  Council,  and  the  Water  Alloca- 
tion Council  are  grouped  together  to  form  the  Na- 
tional Water  Organization.  The  Authority  is  em- 
powered, subject  to  its  continued  overriding 
responsibility,  to  apportion  between  itself  and  the  3 
councils  all  its  functions. 
W68-0052I 


WATER  RESOURCES  AND  THE  LAW. 

Includes  W68-00582  through  W68-00604. 
Michigan  Univ.  Law  School,  Ann  Arbor,  1958,  pp 
1-614.  1  tab.  4  chart,  1953  ref,  append. 

Descriptors:  'Water  law,  Hydrologic  aspects, 
Water  policy,  Legislation,  'Water  resources, 
Water  conservation,  'Riparian  rights,  'Interstate 
compacts,  Water  rights,  Water  permits,  Water- 
courses (Legal),  Judicial  decisions.  Public  rights. 
Bodies  of  water,  Water  pollution. 
Identifiers:  'Model  Water  Use  Act,  'Police  power, 
Constitutional  law. 

This  volume  combines  the  written  contributions 
prepared  for  the  Tenth  Annual  Summer  Institute  of 
the  University  of  Michigan  Law  School  on  'Water 
Resources  and  the  Law'  and  the  monographs  and 
Model  Water  Use  Act  prepared  by  staff  of  the 
university's  Legislative  Research  Center.  A  wide 


range  of  subject  matter  representative  of  the  views 
of  both  the  engineering  and  legal  professions  is 
covered.  The  interrelationship  between  hydrology 
and  the  law  is  examined.  Overviews  of  legal 
problems  arising  from  changing  needs,  uses,  and 
availability  of  water,  and  the  means  by  which  the 
law  can  meet  these  difficulties,  are  presented.  Both 
common  law  doctrines  of  water  use  and  statutory 
regulation  of  water  resources  are  surveyed.  The 
concept  of  the  riparian  right  as  property  is 
thoroughly  analyzed,  followed  by  a  study  of  the 
regulation  of  water  rights  under  the  police  power. 
Interstate  compact  control  of  water  resources,  a 
device  which  may  be  more  frequently  utilized  in 
the  future,  is  reviewed.  Present  Michigan  water  law 
is  examined  in  depth,  and  the  Model  Water  Use 
Act  is  set  forth. 
W68-00581 


WATER  AND  THE  LAW, 

Clarence  A.  Davis. 

In  Water  Resources  and  the  Law,  pp  39-48,  1958. 

Michigan  Univ.  Law  School,  Ann  Arbor,  10  p,  2  ref 

(seeW68-00581). 

Descriptors:  Competing  uses,  Water  requirements, 
Water  storage,  Long-term  planning,  'Water  law, 
'Water  policy,  Water  rights,  'Water  resources, 
Weather  modification.  Desalination,  Federal-state 
water  rights  conflicts,  Water  reuse. 

Broad  over-all  aspects  of  problems  facing  water 
resources  and  the  law  are  examined  with  the 
thought  that  an  era  is  approaching  in  which  many 
of  our  concepts  regarding  the  law  of  waters  will  of 
necessity  be  revised.  Many  questions  are  posed  re- 
garding legal  problems  in  the  field  of  water 
resources,  and  the  importance  of  power  of  water 
control  is  emphasized.  Solution  to  water  resource 
problems  will  require  much  further  research  and 
the  courage  to  act  upon  the  facts  research  dis- 
closes. The  article  asserts  that  only  economic 
necessity  will  gain  the  consent  of  the  people  to 
regulatory  water  resources  legislation.  The  most 
fundamental  legal  problem  in  the  field  of  water 
resources  is  thought  to  be  the  delineation  of  federal 
and  local  activity  and  the  determination  of  federal 
constitutional  power.  The  article  concludes  that 
scarcity  creates  all  water  problems.  Three  possibili- 
ties for  alleviating  scarcity  are  reuse,  demineraliza- 
tion  of  brackish  and  salt  water,  and  weather  modifi- 
cation. 
W68-00584 


RIPARIAN  RIGHT  AS  PROPERTY -CONSTITU- 
TIONAL SAFEGUARDS  OF  PROPERTY, 

Theodore  E.  Lauer. 

In  Water  Resources  and  the  Law,  pp  137-149, 
1958.  Michigan  Univ.  Law  School,  Ann  Arbor,  13 
p,  22  ref  (see  W68-00581). 

Descriptors:  Legislation,  Water  law,  Legal  aspects, 
'Riparian  rights,  Eminent  domain. 
Identifiers:  'Constitutional  law,  'Property  rights, 
Private  property,  'Fifth  Amendment. 

The  constitutional  safeguards  of  property  which 
must  not  be  abridged  by  any  legislation  modifying 
the  riparian  doctrine  are  set  forth.  The  Fifth  and 
Fourteenth  Amendments  of  the  United  States  Con- 
stitution together  prohibit  the  federal  or  state 
governments  from  depriving  any  person  of  proper- 
ty 'without  due  process  of  law;  nor  shall  private 
property  be  taken  for  public  use,  without  just  com- 
pensation.' The  optimum  water  legislation  must  be 
a  measure  which  will  not  result  in  a  taking  of 
private  property  without  due  process.  An  analysis 
of  the  constitutional  safeguards  must  take  into  ac- 
count two  principal  elements:  ( 1 )  the  existence  of  a 
relationship  between  a  person  and  an  object  which 
amounts  in  legal  significance  to  property;  and  (2)  a 
governmental  act  which  results  in  a  taking  thereof 
without  due  process.  If  either  element  is  absent,  the 
constitutional  provisions  have  not  been  infringed. 
Each  of  these  elements  is  examined,  concluding 
that  the  principles  laid  down  by  the  courts  do  not 
suffice  to  distinguish  between  property  and  non- 
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property,  or  between  a  taking  which  violates  due 
process  and  a  valid  exercise  of  the  police  power  or 
the  fundamental  lawmaking  power. 
W68-00588 

THE  RIPARIAN  RIGHT  AS  PROPERTY- 
RECOGNIZED  LIMITATIONS  UPON  THE 
RIPARIAN  RIGHT, 

Theodore  E.Lauer. 

In  Water  Resources  and  the  Law,  pp  211-255, 
1958  Michigan  Univ.  Law  School,  Ann  Arbor,  45 
p,  109ref(seeW68-00581). 

Descriptors:  Eminent  domain,  Judicial  decisions, 
Legislation,  'Federal  government,  *State  govern- 
ments, Ownership  of  beds,  *Public  rights.  Riparian 
rights,  'Water  law,  Watercourses  (Legal),  Naviga- 
tion, Navigable  waters.  Fishing,  Proprietary  power, 
Treaties,  Interstate  compacts.  Riparian  waters. 
Hunting,  Riparian  land. 

Identifiers:  'State  trust  doctrine,  Interstate  appor- 
tionment, 'Public  interest,  Constitutional  law. 

The  interest  of  the  riparian  owner  in  the  waters  of 
the  streams  adjacent  to  his  lands  is  not  absolute, 
but  subject  to  a  number  of  acknowledged  limita- 
tions in  favor  of  both  individual  members  of  the 
public  and  the  state  as  representative  of  the  public 
interest.  This  section  is  concerned  both  with  a  brief 
enumeration  of  these  limitations  and  with  the 
power  to  add  new  restrictions.  Limitations  in 
respect  to  members  of  the  public  include  naviga- 
tion, fishing,  and  in  some  cases,  hunting.  Limita- 
tions, in  respect  to  the  state  and  federal  govern- 
ments include  the  governmental  proprietary  power, 
based  on  title  to  the  bed  of  a  watercourse,  its  banks, 
or  the  water  itself,  control  through  the  'general  wel- 
fare' clause,  the  power  to  make  treaties  and  in- 
terstate compacts,  the  power  of  the  federal  govern- 
ment to  make  interstate  apportionments,  and  the 
power  to  acquire  private  property  through  eminent 
domain.  Each  of  these  limitations  is  carefully 
analyzed,  concluding  that  together  they  indicate 
the  law's  recognition  of  the  overriding  public  in- 
terest in  watercourses.  The  author  suggests  that  the 
treaty  and  compact-making  powers  should  not  be 
used  directly  to  lim it  riparian  rights. 
W68-00591 

REGULATION  OF  WATER  RIGHTS  UNDER 
THE  POLICE  POWER-SECTIONS  l-IV, 

Dominic  B.  King. 

In  Water  Resources  and  the  Law,  pp  269-290 
1958  Michigan  Univ.  Law  School,  Ann  Arbor,  22 
p,  133ref(seeW68-00581). 

Descriptors:  Riparian  rights,  'Legisation,  Eminent 
domain,  Oil  wells.  Condemnation,  'Water  rights, 
Public  benefits.  Natural  gas.  Legal  aspects,  'Regu- 
lation. 

Identifiers:  Constitutional  law,  'Police  power. 
General  welfare.  Private  property. 

The  article's  purpose  is  to  determine  whether 
legislation  modifying,  limiting,  or  abridging  ripari- 
an rights  amounts  to  a  taking  of  property  for  which 
compensation  must  be  paid;  or,  whether  it  is  a  regu- 
latory measure  within  the  proper  scope  of  the  state 
police  power  so  as  to  preclude  the  necessity  of 
compensation.  An  effort  is  made  to  discern  rational 
guides  of  proper  constitutional  delineation  in  the 
management,  control,  and  conservation  of  water 
resources.  The  general  background  of  the  police 
power  is  first  examined.  This  power  is  described  as 
a  convenient  summation  of  the  power  inherent  in 
the  sovereignty  to  perform  adequately  all  the 
requisite  functions  of  a  civilized  government  in  the 
promotion  of  the  general  welfare.  The  power  is 
primarily  exercised  by  the  states,  subject  to  the 
limitations  of  state  and  federal  constitutions.  Today 
it  is  almost  a  truism  that  all  property  is  held  subject 
to  reasonable  state  regulation  under  the  police 
power.  Areas  in  which  the  police  power  has  found 
application  are  set  forth,  and  problems  arising  from 
regulation  of  oil  and  gas  resources-the  area  most 
nearly  analogous  to  ground  water  resources-are 
examined. 
W68-00594 


REGULATION  OF  WATER  RIGHTS  UNDER 
POLICE  POWER-SECTIONS  V-VI, 

Dominic  B.  King. 

In  Water  Resources  and  the  Law,  pp  290-308, 

1958   Michigan  Univ.  Law  School,  Ann  Arbor,  19 

p,77ref(seeW68-00581). 

Descriptors:  Riparian  rights,  Legislation,  'Water 
rights,  'Regulation,  Public  benefits.  Legal  aspects, 
Beneficial  use.  Administrative  agencies.  Water 
resources,  State  governments,  'Judicial  decisions, 
Oregon,  Kansas. 

Identifiers:  Constitutional  law,  'Police  power. 
General  welfare,  Public  interests,  Economic  in- 
terests. 

Regulatory  water  statutes  in  general  are  discussed, 
with  specific  attention  given  to  statutes  abridging 
the  riparian  right  to  future  use  and  establishing  of  a 
state  agency  with  comprehensive  power  to  ad- 
minister water  use  under  the  standard  of  beneficial 
use  to  the  society.  Each  state  is  free  to  establish  any 
system  of  water  rights  it  desires,  and  is  also  free,  ac- 
cording to  dictum  in  United  States  Supreme  Court 
decisions,  to  change  the  system  after  it  is 
established.  Supreme  Court  decisions  also  indicate 
that  in  the  regulation  of  water  there  is  always  sup- 
plied the  element  of  an  important  public  interest,  a 
requisite  for  exercise  of  the  police  power.  After  ex- 
amining Supreme  Court  decisions  and  selected 
state  cases  dealing  with  legislation  affecting  future 
use  under  the  riparian  system,  it  is  concluded  that 
the  state  mav  impinge  upon  riparian  rights  to  future 
use  without  destroying  a  present,  vested  property 
interest.  Supreme  Court  decisions  concerning  state 
regulation  of  economic  interests  indicate  that  it  is 
currently  inconceivable  that  the  Court  would  in- 
validate a  statute  regulating  the  use  of  water  and 
limiting  the  riparian  right  to  water  actually  being 
beneficially  used. 
W68-00595 

REGULATION  OF  WATER  RIGHTS  UNDER 
THE  POLICE  POWER -SECTIONS  VII-IX, 

Dominic  B.King.  ,„.,„ 

In  Water  Resources  and  the  Law,  pp  WV-i5l, 
1958  Michigan  Univ.  Law  School,  Ann  Arbor,  44 
p,  ltab,  173ref(seeW68-00581). 

Descriptors:  Florida,  Indiana,  Pennsylvania, 
Wisconsin,  'Judicial  decisions.  'State  govern- 
ments, Beneficial  use.  Administrative  agencies, 
•Regulation,  Prior  appropriation.  Water  resources, 
'Water  rights. 

Identifiers:  'Police  power.  Constitutional  law. 
Model  Water  Use  Act. 

It  is  possible  for  regulatory  legislation,  which  would 
be  upheld  by  the  United  States  Supreme  Court,  to 
be  declared  violative  of  a  state  constitution  s  due 
process  clause  by  a  state  supreme  court.  Thus  the 
issue  involved  is  whether  state  courts  will  uphold  a 
police  power  enactment  which  alters  the  common 
law  riparian  to  future  use  of  water  and  which  allows 
a  state  agency  extensive  regulation  over  water  use 
pursuant  to  the  criterion  of  beneficial  use.  With  the 
exception  of  Minnesota,  where  such  legislation 
would  probably  be  sustained,  only  decisions  in 
western  states  are  analyzed  in  this  regard.  In  order 
to  appraise  eastern  judicial  tolerance  for  extensive 
water  regulation,  court  decisions  in  Florida,  Indi- 
ana, Pennsylvania  and  Wisconsin-states  represent- 
ing the  most  conservative  approach  in  dealing  with 
police  power,  economic  regulation  and  substantive 
due  process-are  examined.  It  is  asserted  that  exten- 
sive regulation  would  be  upheld  in  all  eastern 
states  with  Pennsylvania  remaining  somewhat 
doubtful.  It  is  concluded  that  only  exercises  of 
legislative  power  so  patently  arbitrary  that  they 
could  commend  themselves  to  no  rational  man 
ought  to  be  invalidated  by  the  courts  in  the  area  ot 
property  regulation. 
W68-00596 

PUBLIC  RIGHTS  IN  MAINE  WATERS, 

U  of  Main  School  of  Law,  Portland. 

G.Graham  Waite.  „_     . 

Me  L  Rev,  Vol  17,  pp  161-204,  1965.  44  p,  237  ref. 


Descriptors:  'Maine,  'Public  rights,  'Water  law, 
•Water  rights,  Tidal  waters,  Remedies,  Legislation, 
Judicial  decisions,  International  law,  Administra- 
tive agencies,  Preferences  (Water  rights),  Recrea- 
tion, Watercourses  (Legal),  Lakes,  Taxes,  Federal 
government. 

Identifiers:  Great  ponds,  Colonial  Ordinance  of 
1 64 1-7,  Public  trust  doctrine. 

Public  rights  in  water  are  controlled  by  state, 
federal  and  international  law.  The  definition  of 
'public'  in  Maine  law  is  not  clear.  Public  rights  of 
use  exist  in  waters  affected  by  tides,  in  great  ponds, 
i.e.,  lakes  whose  surface  area  is  at  least  ten  acres, 
and  in  waterways  that  can  be  used  for  transporta- 
tion of  property.  Particular  public  rights  are  ex- 
amined as  they  may  be  exercised  in  the  above 
water-bodies.  Public  rights  stem  from  either  the 
common  law  or  the  Colonial  Ordinance  of  1641-7. 
These  rights  are  expressed  in  the  public  trust  and 
the  easement  doctrines,  each  of  which  is  discussed, 
along  with  the  judicial  remedies  available  for  the 
protection  of  public  rights.  Public  rights  of  access 
are  examined.  Legal  problems  in  controlling  and 
promoting  water  recreation  involved  the  power  to 
regulate  and  tax  water  use.  State  power  to  create 
and  regulate  public  rights  in  Maine's  waters  is 
limited  by  overriding  federal  and  international  law. 
A  summary  is  presented,  and  suggestions  are  made 
for  government  action  to  expand  outdoor  recrea- 
tion. 
W68-00617 


BERGERON  V  FORGER  (WATER  CONTRACTS 
FOR  WATER  USE  RIGHTS). 

125  Vt207,214A2d  85-90(1965). 


Descriptors:  'Vermont.  Leases,  Permits,  Water 
rights,  'Water  contracts.  Water  transfer,  Legal 
aspects,  Judicial  decisions. 

Plaintiff  claims  a  right  to  take  water  from  defen- 
dant's spring  by  a  deed  or  license,  and  seeks  an  in- 
junction to  prevent  the  defendants  from  interfering 
with  the  flow  of  water  to  his  premises  and  damage; 
for  interference.  The  Vermont  Supreme  Court  held 
that  whether  an  instrument  is  a  lease  or  license  de 
pends  on  the  intent  of  the  parties,  and  even  if  a  con 
tract  purports  to  be  a  license,  if  it  is  strictly  withir 
the  definition  of  a  lease  it  will  be  declared  a  lease 
The  contract  in  question  is  a  lease  to  take  wate 
from  the  defendant's  aqueduct.  The  right  to  takt 
water  from  a  water  system  is  an  interest  in  rea 
estate.  Each  acceptance  of  the  annual  rental  by  the 
defendants  after  the  lease  had  expired  extended  th. 
terms  of  the  lease  agreement  for  an  additional  year 
and  gave  the  plaintiff  a  legal  right  to  take  wate 
from  the  system. 
W68-00626 

CENTRAL  MAINE  POWER  CO  V  FEDERAI 
POWER  COMMN  (REVIEW  OF  FEDERA 
POWER  COMM.  LICENSING  01 

HYDROELECTRIC  PROJECTS). 

345  F  2d  875-878  ( IstCir  1965). 

Descriptors:   Federal  Power  Act.   'Hydroelectn 

project   licensing.   Legal   aspects.    Administrate 

agencies.  Federal  jurisdiction.  Navigable  water 

Permits,  Federal  government.  Judicial  decision 

Legislation. 

Identifiers.  Federal  Power  Commission. 

This  is  a  petition  to  review  an  order  of  the  Commi 
sion  which  required  petitioner  to  take  a  been; 
retroactively.  The  effect  of  the  order  was  to  shorte 
the  maximum  50-year  term  to  24  years,  to  impo; 
liability  for  fees  retroactively,  and  to  commence  ■ 
an  earlier  date  petitioner's  obligation  to  amorti/ 
excess  earnings.  Petitioner  failed  to  file  a  declar 
tion  of  intention  to  build  a  hydroelectric  plant  wi' 
the  Commission  and  constructed  the  plant  witno 
notifying  the  Commission.  The  court  held  tn 
although  the  river  upon  which  the  plant  was  co 
structed  had  not  at  that  time  been  judicially  dete 
mined  navigable,  it  may  have  been  within  the  J 
risdiction  of  Congress  under  its  authority  to  reg 
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late  commerce  because  of  possible  effects  on 
navigable  waters.  The  Commission's  determination 
that  petitioner  was  unreasonable  in  not  filing  a 
declaration  is  supported  by  the  facts,  and  under  the 
circumstances  it  was  neither  discriminatory  nor  a 
true  penalty  for  the  Commission  to  treat  petitioner 
in  terms  of  its  license  as  it  would  have  treated  it  had 
it  complied  with  the  statute. 
W68-00628 


FAHNESTOCK  V  OFFICE  OF  GEN  SERVS  (JU- 
RISDICTION OF  SUBMERGED  LAND 
GRANTED  FOR  PUBLIC  USE). 

24  A  D  2d  98;  263  N  Y  S  2d  81 1-812  ( 1965). 

Descriptors:    *New    York,    "Ownership   of  beds, 
Beds  under  water,  State  government,  Local  govern- 
ment, Judicial  decisions,  Cities. 
Identifiers:  'Public  trust  doctrine. 

This  was  an  action  to  prevent  construction  of  a  mu- 
nicipal incinerator  plant  on  lands  in  Hempstead 
Harbor.  By  legislative  act  the  Office  of  General 
Services  was  empowered  to  grant  to  the  town  title 
to  lands  under  water  in  the  harbor.  Pursuant  to  this 
act  letters  patent  were  issued  to  the  town  for  52 
acres  of  land  under  the  harbor.  The  petitioner  at- 
tacked the  grant  on  the  grounds  that:  ( 1 )  The  grant 
was  not  for  a  public  purpose;  (2)  The  grant  would 
violate  the  public  trust;  (3)  The  grant  was  too  ex- 
tensive. The  court  dismissed  the  petition,  stating 
that  a  grant  of  land  to  a  municipality  is  impliedly 
for  a  public  purpose  and  such  implication  is  a 
limitation  on  the  municipality  for  other  than  such 
use.  It  was  not  shown  that  the  lands  would  be  put  to 
such  use  as  would  violate  the  public  trust. 
W68-00635 


THOMPSON   V   ENZ   (RIGHT-OF-ACCESS  TO 
LAKE  WATERS  FROM  CANALS). 

379  Mich  667,  154  N  W  2d  473-487  (1967). 

Descriptors:  "Michigan,  "Riparian  land.  Natural 
itreams,  Artificial  watercourses,  Riparian  rights, 
Legal  aspects,  Judicial  decisions,  Watercourses 
.Legal),  Easements,  Artificial  use,  Natural  use, 
Canals,  Reasonable  use,  "Severance, 
dentifier:  "Right  of  access. 

plaintiffs  seek  to  prevent  the  defendant  landowners 
rom  subdividing  their  lakefront  property,  digging 
:anals  in  such  a  manner  that  all  property  will  front 
>n  either  the  lake  or  a  canal  which  is  connected  to 
he  lake,  and  granting  riparian  rights  and  right  of 
iccess  to  all  property  owners  who  do  not  front  on 
he  lake  but  do  front  on  a  canal.  The  Supreme 
-ourt  of  Michigan  held  that  a  riparian  owner  was 
me  whose  property  was  in  contact  with  a  natural 
lody  of  water.  Land  abutting  on  an  artificial  water- 
ourse,  such  as  a  canal,  carries  no  riparian  rights, 
ind  riparian  rights  may  not  be  granted,  severed,  or 
issigned  to  it  from  land  which  includes  or  is 
lounded  by  a  natural  watercourse.  Interposition  of 
ee  title  between  the  upland  and  the  water  destroys 
he  upland's  riparian  rights.  While  riparian  rights 
lay  not  be  conveyed  or  reserved,  easements,  licen- 
es  and  the  like  for  a  right  of  access  to  a  water- 
ourse  do  exist  and  are  often  granted  to  non-ripari- 
n  landowners.  This  right  of  access  is  an  artificial 
ise,  and  must  be  reasonable  under  all  the  circum- 
tances. 
V68-00637 


HE  IMPROVEMENT  AND  MODERNIZATION 
)F  NEW  YORK  WATER  LAW  WITHIN  THE 
RAMEWORK  OF  THE  RIPARIAN  SYSTEM, 

of  Wyoming  College  of  Law,  Laramie. 
Vilham  H.  Farnham. 

-and  and  Water  L  Rev,  Vol  3,  No  2,  pp  377-433 
968.  57  p,  196ref. 

Jescriptors.  "New  York,  "Riparian  rights, 
Legislation,  Water  law,  Prior  appropriation,  Judi- 
'al  decisions,  Riparian  land,  Domestic  uses,  Per- 


mits, Water  utilization,  State  government,  Natural 
flow  doctrine,  Reasonable  use.  Relative  rights. 
Identifiers:  "Constitutional  law,  "Police  power,  N 

Y  Conservation  Law. 

This  article  is  a  plea  for  legislative  clarification  of 
the  riparian  doctrine  in  N  Y.  New  and  proposed 
legislation  within  the  framework  of  the  riparian 
doctrine  is  reviewed.  The  constitutionality  of  this 
legislation  is  discussed,  in  terms  of  required  com- 
pensation and  the  state  police  power.  The  status  of 
many  riparian  rights  in  N  Y  has  been  uncertain, 
discouraging  private  enterprise  and  making  govern- 
mental water  projects  more  difficult.  In  1966  the  N 

Y  legislature  enacted  a  law  which  required  a  ripari- 
an plaintiff  to  show  actual  harm  to  him  before  he 
could  enjoin  a  use  by  another  riparian.  This  law 
changed  the  N  Y  rule  from  natural  flow  to  reasona- 
ble use.  The  author  suggests  the  following  legisla- 
tion to  improve  the  riparian  doctrine  in  N  Y:  ( 1 )  A 
definition  of  riparian  land;  (2)  A  definition  of 
domestic  use;  (3)  A  provision  for  transfer  of  ripari- 
an rights  apart  from  the  land;  (4)  A  permit  system 
to  accomodate  the  needs  for  certainty  and  flexibili- 
ty in  water  rights;  (5)  Relaxation  of  restrictions  on 
non-riparian  uses.  The  prior  appropriation  is  briefly 
examined.  The  author  concludes  that  the  riparian 
system,  supplemented  by  the  above  suggested 
legislation,  is  best  for  N  Y. 

W68-00641 

6F.  Nonstructural 
Alternatives 


MAP    REQUIREMENTS    FOR    FLOOD-PLAIN 
STUDIES, 

US  Geological  Survey. 

B.  Thomas  Hopkins. 

Civil  Eng-ASCE,  Vol  38,  No  2,  p  66-67,  Feb  1968. 

2  p,  3  fig. 

Descriptors:  "Flood  plains,  "Maps,  Topography, 
Photogrammetry,  Land  use.  Remote  sensing,  Con- 
tours, "Urbanization,  Hydrologic  aspects,  Drainage 
systems,  Flooding,  Flood  plain  zoning,  Streams, 
Surface  waters,  Photography. 
Identifiers:  "Orthophotomaps,  Photoimagery, 
"Preventive  hydrology,  Flood  hazard. 

Fairfax  County,  Virginia  was  the  site  of  a  pilot 
study  and  related  projects  in  preventive  hydrology. 
The  study  is  described  as  a  unique  effort  to  deter- 
mine probable  extent  of  flood  hazards  in  an  area  of 
rapidly  increasing  urban  development.  Purposes  of 
this  program  is  to  establish  a  procedure  by  which 
the  extent  of  flooding  on  a  network  of  stream 
basins  can  be  predicted  for  25-,  50-,  and  100-yr 
flood  recurrence  intervals  as  the  watershed  areas 
are  developed.  Flood  plains  comprise  6%  (200,000 
sq  mi)  of  the  area  in  the  48  conterminous  United 
States.  Maps  are  essential  for  flood-plain  studies  to 
assist  in  greatest  utilization  of  land  without  exces- 
sive flood  damage.  To  support  these  studies  the  U. 
S.  Geological  Survey  is  mapping  certain  pilot  areas, 
in  cooperation  with  local  agencies.  Maps  of  1:1,200 
scale  and  2-ft  contours  are  compiled  from  photog- 
raphy at  flight  height  of  3,000  ft.  Flood  boundaries 
determined  for  various  recurrence  intervals  are 
delineated  on  the  maps.  Orthophotomaps,  retain- 
ing photoimagery  details,  with  reference  grids  and 
superimposed  contours  offer  additional  benefits  in 
flood-plain  studies. 
W68-0033I 


asters,  Land  management,  Watershed  manage- 
ment, Administration,  Land  use.  Overflow,  Legisla- 
tion, Damages. 

Identifiers:  "National  insurance  plan,  Premiums 
(Insurance),  Hazard  areas,  Flood  control  plans, 
Flood  events,  Alternative  plans. 

Proposals  for  a  national  scheme  of  flood-plain  in- 
surance are  discussed;  administrative  costs,  cited; 
and  alternatives,  suggested  for  a  system  of  flood- 
ways  that  can  be  incorporated  into  every  major 
flood  control  plan.  Although  attempts  to  obtain 
Congressional  authorization  of  an  insurance  pro- 
gram at  Federal  expense  has  a  certain  plausibility, 
the  arguments  for  it  need  critical  professional  anal- 
ysis before  the  U.S.  becomes  committed  to  an  un- 
workable, inequitable,  and  expensive  program. 
Flood  area  encroachment  grows  at  an  increasing 
pace  where  protection  is  provided.  Legislation 
under  consideration  in  Congress  would  require  an 
enlarged  bureaucracy  and  would  fail  to  remedy  un- 
controlled flood-plain  developments  despite  large 
and  unfairly  distributed  costs.  Reasonable  alterna- 
tives are:  (1)  A  levee  system  that  automatically 
delineates  between  protected  and  unprotected 
areas,  and  (2)  a  flood-way  system,  preserved 
against  future  development.  These  can  be  a  part  of 
every  major  flood  control  plan  act  of  Congress; 
they  would  eliminate  much  cost  in  administration 
and  subsidy. 
W68-00350 


ACQUISITION  AND  PROTECTION  OF  WATER 
SUPPLIES  BY  MUNICIPALITIES, 

Michigan  Univ.,  Ann  Arbor. 

WilbertL.Ziegler. 

Mich  L  Rev,  Vol  57,  No  3,  pp  349-388,  Jan  1959 

30  p,  166ref. 

Descriptors:  Cities,  City  planning,  Governments, 
"Local  governments.  Regional  analysis,  State 
governments,  Water  districts,  Water  law,  Water 
resources,  "Water  resources  development.  Equita- 
ble apportionment,  Public  benefits,  Public  rights. 
Conservation,  "Municipal  water.  Judicial  deci- 
sions, Legislation,  Legal  aspects,  Project  planning. 

The  acquisition  and  protection  of  adequate  mu- 
nicipal water  supplies  is  discussed.  Municipalities 
must  be  concerned  with  the  protection  of  particu- 
lar parcels  of  land  for  future  condemnation  and 
with  conservation  of  lands  located  in  the  general 
area  of  chosen  sites.  The  most  common  municipal 
power  is  to  deny  building  permits  for  construction 
in  areas  marked  for  future  public  use.  A  more  ef- 
fective power  would  be  to  allow  municipalities  to 
provide  for  compensation  to  the  owner  for  reserva- 
tion of  his  land.  With  expansion,  these  powers 
could  prove  invaluable  to  a  municipality  trying  to 
protect  future  water  supplies.  It  is  not  yet  settled  in 
most  states  whether  or  not  zoning  can  be  used  to 
conserve  natural  resources.  It  is  concluded  that 
municipalities  have,  or  can  get  through  legislative 
grants  sufficient  power  to  protect  and  reserve  water 
source  areas.  As  demand  approaches  supply,  how- 
ever, state  action  becomes  more  important  if  an 
equitable  apportionment  of  the  state's  waters  is  to 
be  attained. 
W68-00424 


FLOOD  CONTROL  ALTERNATIVES  AND 
FLOOD  INSURANCE, 

Rutgers  University,  Water  Resources  Research  In- 
stitute, New  Brunswick,  NJ. 
William  Whipple,  Jr. 

Civil  Eng-ASCE,  Vol  38,  No  2,  pp  68-69,  Feb 
1968.2p,3ref. 

Descriptors:  "Flood  plain  insurance,  Flooding, 
"Flood  control,  Flood  plain  zoning,  Levees,  Chan- 
nel improvement,  Dams,  "Non-structural  alterna- 
tives,   Floodways,    Abatement,    Reservoirs,    Dis- 


FLORIDA     AIR     AND     WATER     POLLUTION 
CONTROL  ACT. 

FLA  STAT 403.01 1-403.261  (1967). 

Descriptors:  Air  pollution,  Industrial  wastes, 
"Water  pollution,  "Water  pollution  control,  Water 
quality  control,  Standards,  Administrative  agen- 
cies, Administration,  "Florida,  "Water  law,  "Water 
policy,  Water  permits,  "Legislation,  Water  rights, 
Beneficial  use,  Taxes,  Pollutants,  Adjudication 
procedure,  Administrative  decisions,  Water  quali- 
ty- 
Identifiers:  "Florida  Pollution  Control  Act,  Pollu- 
tion control  commission,  Public  policy,  Sanctions. 

A  legislative  declaration  of  the  public  policy  under- 
lying the  statute  is  first  set  forth.  It  is  declared,  inter 
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alia,  that  the  public  policy  of  the  state  is  that  no 
wastes  be  discharged  into  any  waters  of  the  state 
without  the  first  being  given  treatment  necessary  to 
protect  the  beneficial  use  of  such  water.  The  more 
significant  provisions  of  the  statute  include  the 
establishment  of  the  Florida  Air  and  Water  Pollu- 
tion Control  Commission.  Powers  and  duties  of  the 
commission  are  established,  which  include  adop- 
tion of  a  comprehensive  program  for  prevention, 
control,  and  abatement  of  pollution,  classifying 
waters  of  the  state  according  to  their  most  benefi- 
cial use,  establishment  of  air  and  water  quality  stan- 
dards, establishment  of  a  permit  system,  and  rule- 
making powers.  Enforcement  provisions  and 
procedures,  which  include  civil  and  criminal  sanc- 
tions, are  included.  Judicial  review  of  commission 
actions  is  allowed,  and  rules  for  local  pollution  con- 
trol programs  are  presented.  The  statute  provides 
that  the  commission  may  grant  a  variance  from 
provisions  of  the  statute  for  enumerated  reasons. 
Pollution  control  devices  are  classified  for  tax  pur- 
poses and  are  given  tax  benefits. 
W68-00429 

WATER  PROBLEMS  IN  THE  SPRINGFIELD- 
HOLYOKE  AREA,  MASSACHUSETTS-A 
LAYMAN'S  LOOK  AT  WATER  IN  A 
METROPOLITAN  AREA  (CHAPTERS  1-3), 

US  Geological  Survey. 

J.  C.  Kammerer,  and  H.  L.  Baldwin. 

Geological  Survey  Water-Supply  Paper  1670.  pp  6- 

29,  1963.  24  p,  6  fig,  10  photo,  1  dwg,  1  tab. 

Descriptors:  'Massachusetts,  New  England,  Geolo- 
gy, 'Floods,  'Flood  protection,  Levees,  Flood 
damage,  Flood  plain  zoning,  'Interstate  compacts, 
Historic  flood.  Reservoirs,  Reservoir  storage, 
Reservoir  sights,  'Groundwater,  Rock  properties, 
Rivers,  Flood  control,  Administrative  agencies. 
Identifiers:  'Connecticut  River,  Geography,  Flood 
Control  Act  of  1936.  Flood  stage,  Flood  walls. 

The  area  has  a  water  management  problem.  Ver- 
mont, New  Hampshire,  Massachusetts,  and  Con- 
necticut are  affected.  Several  federal  agencies  are 
involved.  The  3 1 3  square  mile  area  draws  upon  the 
runoff  of  9,000  square  miles.  The  Connecticut, 
Westfield,  and  Chicopee  Rivers  supply  adequate 
quantities  of  water  except  during  severe  drought 
periods.  Dams  and  reservoirs  are  used  for  conser- 
vation storage,  municipal  supply,  the  manufacture 
of  water  power,  recreational  purposes  and  flood- 
control.  Groundwater  from  wells,  as  affected  by  the 
three  major  groups  of  rocks  in  the  area,  is  another 
source  of  water.  $19,635,000  is  the  estimated  an- 
nual loss  from  flooding,  with  major  floods  occur- 
ring in  1927,  1936.  1938.  1948.  and  1955.  Flood 
plain  zoning  is  being  considered.  Levees  and  flood 
walls  are  utilized  for  local  flood  protection.  Severa 
industrial  plants  privately  construct  flood-control 
works.  The  Flood  Control  Act  of  1936  authorized 
construction  of  reservoirs.  Interstate  flood-control 
compacts  are  involved.  A  conflict  exists  between 
the  upstream  landowner  who  suffers  when  a  reser- 
voir is  built,  and   those  downstream  who  suffer 
when  it  isn't.  1 1  out  of  27  reservoirs  have  been 
built. 
W68-0045I 


INTERSTATE  WATER  COMPACTS-SECTIONS 
I-IV, 

Dominic  B.  King. 

In  Water  Resources  and  the   Law,  pp  iii-in, 

1958  Michigan  Univ.  Law  School,  Ann  Arbor,  22 

p,88ref(seeW68-00581). 

Descriptors:  'Interstate  compacts.  Water  resources 
development,  Water  law,  State  governments. 
Federal  government,  Legislation,  'Judicial  deci- 
sions. Jurisdiction,  Riparian  rights.  Water  rights. 
Watercourses  (Legal),  Legal  aspects. 
Identifiers:  'Constitutional  law,  Property  rights. 

Maximum  water  development  on  a  regional  level 
requires  interstate  cooperation;  and  foremost 
among  the  means  available  to  states  for  such 
cooperation  is  the  interstate  compact.  The  article 


first  examines  the  nature  of  interstate  compacts 
under  the  federal  constitution,  finding  congres- 
sional approval  necessary  for  compacts  affecting 
interstate  waters.  The  constitutional  reservoir  of 
congressional  power  remains  unchanged  by  con- 
sent to  a  compact.  There  are  no  legal  guidelines  for 
the  state  action  in  the  formation  of  compacts, 
although  joint  commissions  are  generally  utilized. 
Interstate  compacts,  once  completed,  are  clearly 
binding  upon  signatory  states  and  their  citizens. 
However,  there  is  some  difficulty  in  formulating  the 
rationale  for  this  result,  as  well  as  the  means  for  en- 
forcing it.  The  most  recent  U.  S.  Supreme  Court 
decision  on  the  status  of  compacts  held  that 
although  a  compact  was  not  national  law.  the  con- 
struction of  a  compact  involves  a  federal  question 
to  be  decided  by  federal  courts.  Supreme  Court  ju- 
risdiction over  compacts  is  reviewed.  Although  a 
state  cannot  enter  into  a  compact  which  violates 
either  state  or  federal  constitutions,  the  U.  S. 
Supreme  Court,  not  the  state  courts,  has  the  final 
voice  on  the  matter. 
W68-00597 

INTERSTATE  WATER  COMPACTS -SECTION 

V, 

Dominic  B.  King. 

In  Water  Resources  and  the  Law,  pp  375-391. 

1958  Michigan  Univ.  Law  School,  Ann  Arbor,  17 

p,6lref(seeW68-00581). 

Descriptors:  'Interstate  compacts,  'Judicial  deci- 
sions, 'Legislation,  State  governments,  Interstate 
rivers,  Equitable  apportionment.  Water  allocation 
(Policy).  Administrative  agencies,  Federal  govern- 
ment, Water  law,  'Water  policy,  Interstate  rivers. 
Identifiers:  Enforcement,  Constitutional  law. 

Methods  of  solving  interstate  water  problems,  ex- 
clusive of  the  compact,  are  analyzed.  They  are  di- 
vided into  the  catagories  of  constitutional  and  ex- 
traconstitutional  methods,  the  latter  including:  (1) 
uniform  state  laws;  (2)  uniform  state  legislation; 

(3)  uniform  and  harmonious  state  court  decisions; 

(4)  governor's  conferences;  (5)  federal  grants  in 
aid  to  stimulate  local  action;  (6)  fusion  of  adminis- 
trative agencies  through  cooperative  joint  sessions 
to  deal  with  the  legally  separate  parts  of  a  single 
common  interests.  It  is  asserted  that  in  the  field  of 
interstate  water  planning  and  administration  it  is 
clear  that  none  of  these  methods  is  adequate  to 
meet  problems  which  require  legally  enforceable 
rights  and  duties.  Of  the  three  constitutional 
methods,  the  first,  interstate  compacts,  has  been 
previously  discussed.  The  second,  interstate  litiga- 
tion before  the  Supreme  Court,  is  examined  and 
found  to  be  neither  final  nor  satisfactory.  The  third 
method,  congressional  legislation,  while  necessary 
to  water  resources  development,  should  permit  the 
primary  responsibility  and  control  over  such 
development  to  remain  with  the  states.  Reasons  for 
this  conclusion  are  set  forth  and  analyzed. 
W68-00598 

INTERSTATE  WATER  COMPACTS -SECTIONS 
VI-VII, 

Dominic  B.  King. 

In  Water  Resources  and  the  Law,  pp  391-422 
1958  Michigan  Univ.  Law  School,  Ann  Arbor,  32 
p,  4  chart,  59  ref  (see  W68-00581 ). 

Descriptors:  'Administration,  Administrative 
agencies  State  governments.  Federal  government. 
Interstate  commissions.  Water  law.  Water  policy 
•Interstate  compacts.  Political  aspects,  Legal 
aspects, 'Negotiations. 
Identifiers:  'Enforcement. 


and  fourth,  there  is  the  lack  of  adequate  regulatory 
and  administrative  powers.  Each  of  these  criticisms 
is  examined.  For  example,  the  average  length  of 
time  for  negotiating  and  concluding  eighteen  of  the 
existing  twenty-one  compacts  was  1 1.9  years.  Only 
eight  of  the  existing  twenty-one  compacts  meet  the 
standards  the  author  sets  forth  to  determine 
whether  a  compact  contains  adequate  enforcement 
powers.  However,  it  is  concluded  that  only  the  defi- 
ciency of  the  time  required  to  negotiate  the  agree- 
ment is  inherent  in  the  compact  device,  and  that  on 
the  whole  interstate  water  compacts  have  per- 
formed better  than  other  available  devices.  Recom- 
mendations are  made  for  concluding  compacts  and 
suggested  compact  provisions  are  set  forth. 
W68-00599 


The  compact  device  is  far  from  a  perfect  means  for 
water  resources  regulation.  There  are  four  major 
criticisms  of  interstate  compacts  which  have 
become  significant  in  judging  the  feasibility  or 
desirability  of  using  the  compact  method  to  settle 
interstate  water  problems.  First,  there  is  the 
problem  of  negotiating  the  compact;  second,  there 
is  the  difficulty  of  adequate  enforcement  powers; 
third   there  is  the  matter  of  compact  inflexability, 


BOARD  OF  ED  OF  UNION  FREE  SCH  DIST  NO 
11  V  N  Y  QU1ST  (ISLAND  BOUNDARY 
CHANGE  BY  ACCRETION). 

28  A  D  2d.  281  N  Y  S  2d  486-490  ( 1 967). 

Descriptors:  'Accretion  (Legal  aspects).  Avulsion, 
•Boundaries  (Property),  Deposition  (Sediments), 
High  water  mark,  'Islands  (Metes  and  bounds). 
New  York,  Judicial  decision. 

The  mean  high  water  mark  of  Anderson  Island  bor- 
dering on  a  tidewater  channel  was  established  in 
1927  as  a  portion  of  the  northern  boundary  of  a 
school  district.  The  district  superintendent 
redefined  the  boundary  line,  making  part  of  Ander- 
son Island  fall  into  the  northern  district.  The  Acting 
Commissioner  of  Education  set  aside  the  order  on 
the  grounds  that  the  part  of  the  island,  affected  by 
the  redetermination  of  the  boundary,  had  been 
formed  by  accretion  and  accordingly  became  part 
of  the  southern  district.  The  Supreme  Court,  Ap- 
pellate Division  agreed  with  the  reasoning  of  the 
Acting  Commissioner.  The  court  noted  that  some 
governmental  boundaries  were  not  fixed  but  are 
variable,  such  as  the  ones  running  along  tidal 
waters.  These  boundaries  are  affected  by  the  rules 
of  avulsion,  erosion,  and  accretion.  When  land  bor- 
dering a  body  of  water  is  increased  by  accretions 
the  new  land  thus  formed  belongs  to  the  owner  of 
the  upland  to  which  it  attaches. 
W68-00611 

U  S  V  2,134.46  ACRES  (OWNERSHIP  OF  LAND 
ACCRETION  TO  OPPOSITE  RIVER  BANKS). 

257FSupp723-28(DCND  1966). 

Descriptors:  'Riparian  land.  Riparian  rights, 
Banks,  'Accretion  (Legal  aspects),  Boundaries 
(Property),  Real  property.  Condemnation,  Naviga- 
ble waters,  Non  navigable  waters.  Legislation, 
•North  Dakota,  Erosion.  Islands,  Meander. 
Identifiers:  Non-riparian  land. 

The  question  in  the  condemnation  proceeding  in- 
volved the  ownership  of  accreted  lands  on  the  bank 
of  the  Missouri  River.  An  island  in  the  river  at  the 
time  of  the  original  survey  subsequently  eorded  and 
washed  completely  away.  Later,  the  accretion  in 
question  was  formed  on  the  east  bank  of  the  river. 
The  court  held  that  where  a  water  line  is  the  boun- 
dary of  a  given  lot,  that  line,  no  matter  how  it  shifts 
remains  the  boundary.  The  court  applied  Section 
47-06-05  N  D  C  C  in  holding  that  land  formed 
from  natural  causes  by  imperceptible  degrees  on 
the  bank  either  by  accumulation  of  material  or  oy 
the  recession  of  the  stream  belongs  to  the  owner  ot 
the  bank.  The  statute  does  not  apply,  however, 
when  the  land  forming  the  bank  was  not  riparian 
land  at  the  time  of  the  original  survey,  such  as  the 
case  when  a  bank  is  eroded  back  to  a  point  where  a 
non-riparian  land  owner  becomes  a  riparian  lan- 
downer and  then  the  accretions  are  added. 
W68-006I9 


CIVIL  LAW  PROPERTY  -  ALLUVION -DISTIN- 
GUISHING LAKES  FROM  RIVERS  AND 
STREAMS, 

Louisiana  Law  Review.  Baton  Rouge. 
Kenneth  E.  Gordon. 
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La  L  Rev,  Vol  25,  No  2,  pp  554-558,  Feb  1965.  5 
pp.  19ref. 

Descriptors:  'Louisiana,  River,  Stream,  'Lake, 
•Accretion,  Bodies  of  water.  River  flow,  Stream 
erosion.  Silts,  Alluvium. 

Article  509  of  the  Louisiana  Civil  Code,  referring 
to  accretions,  applies  only  to  rivers  and  streams, 
not  to  lakes.  The  crucial  question  has  been  whether 
a  particular  body  of  water  is  to  be  classified  as  a 
lake,  or  as  a  river  or  stream,  and  what  test  should 
be  employed  to  make  the  classification.  Early  cases 
held  that  a  body  of  water  is  a  river  or  stream  if  the 
water  moves,  even  though  it  does  not  flow  con- 
stantly, and  if  it  has  the  power  to  carry  silt  and  form 
alluvion.  This  test  created  a  practical  problem  in  its 
application  and  has  proved  to  be  too  vague.  In  ad- 
dition to  considering  the  old  test,  a  recent  case  also 
considered  other  geological  characteristics 
presented  by  experts  as  being  typical  of  streams  as 
opposed  to  lakes  such  as:  ( 1 )  lack  of  peat  moss;  (2) 
lack  of  wave  action;  (3)  V-shaped  basin;  (4)  sinu- 
ous bank  line;  and  (5)  winding  course.  This  test 
simplifies  the  characterizing  of  a  body  of  water  as  a 
river  or  stream  and  its  judicial  adoption  is  ad- 
vocated by  the  author. 
W68-00622 


ROCHESTER  GAS  AND  ELECTRIC  CORP  V 
FEDERAL  POWER  COMM'N  (LICENSING  OF 
HYDROELECTRIC  PLANTS  ON  NAVIGABLE 
WATERS). 

344  F  2d  594-599  (2d  Cir  1965). 

Descriptors:   Federal   Power  Act,   'Hydroelectric 

Rroject  licensing,  Legal  aspects,  Navigable  waters, 
avigation,  Rivers  and  Harbors  Act,  Judicial  deci- 
sions, Legislation,  Administrative  agencies,  Federal 
jurisdiction,  Federal  government,  Permits. 
Identifiers:  Federal  Power  Commission. 

Petitioner  requested  the  Commission  to  issue  an 
order  declaring  that  its  four  electric  power  projects 
did  not  have  to  be  licensed  under  Section  23  (b)  of 
the  Federal  Power  Act,  16  U  S  C  817.  The  Com- 
mission rejected  the  request,  directed  the  peti- 
tioner to  apply  for  licenses,  and  petitioner  appeals. 
The  court  held  that  if  the  projects  are  on  navigable 
waters  they  must  be  licensed,  and  that  decisions 
under  the  Rivers  and  Harbors  Act  as  to  navigability 
are  applicable.  A  river  is  navigable  if  it  presently  is 
being  used  or  is  suitable  for  use,  or  it  had  been  used 
or  was  suitable  for  use  in  the  past,  or  it  could  be 
made  suitable  for  use  in  the  future  by  reasonable 
improvements.  The  Commission's  findings  as  to 
navigability  are  those  of  fact,  and  are  conclusive  if 
supported  by  substantial  evidence. 
W68-0O623 


STATE  V  HOOPER  (JURISDICTION  OF 
SHELLFISHING  RIGHTS  ON  STATE-OWNED, 
SUBSURFACE  LANDS). 

209  A  2d  539-545  (Conn  CtApp  1965). 

Descriptors:   Ownership   of  beds,   Local   govern- 
nents,  State  governments,   Littoral,   Prescriptive 
ights,  Public  rights,  'Connecticut,  State  jurisdic- 
lon,  Navigation, 'Leases,  Judicial  decisions, 
dentifiers:  'Public  trust  doctrine. 

defendant  was  charged  with  violation  of  a  Connec- 
icut  statute  in  towing  a  dredge  over  a  designated 
>yster  bed  for  the  purpose  of  gathering  oysters, 
nthout  the  permission  of  the  owner  or  lessee  who 
raced  his  rights  to  the  state.  The  court  held  that 
'either  the  state  nor  towns,  as  subdivisions  of  the 
tate,  acting  under  statutory  powers  in  designating 
'yster  beds  for  cultivation  and  exploitation  by 
'rivate  persons,  can  confer  a  title  in  fee  to  lands 
fing  under  the  sea  over  which  the  state  has 
lominion.  In  Connecticut  the  lands  underlying 
-ong  Island  Sound  and  Fisher's  Island  Sound,  from 
*low  the  high  water  mark  to  the  line  dividing  Con- 
ecticut  and  New  York  is  owned  by  the  state  in 
rust  for  the  public.  This  title  is  subject  only  to  the 
"flic  right  of  navigation.  However  it  may  be  af- 


fected by  lawfully  acquired  privileges  and 
franchises  of  littoral  proprietors  or  others  such  as 
shellfishermen,  who  by  statutorily  authorized  lease 
or  perpetual  franchise  may  acquire  the  exclusive 
right  to  plant,  cultivate  and  harvest  shellfish  on 
designated  grounds. 
W68-00624 


NANCE  V  TOWN  OF  OYSTER  Bh.Y  (BOUNDA- 
RY DEMARCATION  FOR  HARBOR 
DREDGING). 

23AD2d9,258N  Y  S  2d  156-170  (Sup  Ct  1965). 

Descriptors:  'New  York,  'Ownership  of  beds, 
Beds  under  water,  Legal  aspects,  Boundaries  (Pro- 
perty), Boundary  disputes,  Damages,  Dredging,  Ju- 
dicial decisions. 

A  taxpayer  of  Oyster  Bay,  New  York  brought  this 
action  to  enjoin  dredging  operations  and  removal 
of  underwater  land  in  the  adjacent  harbor  by 
Huntington,  New  York,  a  town  directly  across  the 
harbor  from  Oyster  Bay.  He  also  sought  damages 
on  behalf  of  Oyster  Bay  for  the  wrongful  removal  of 
their  underwater  land  by  the  defendants.  The  Ap- 
pellate Division  of  the  Supreme  Court  held  that 
both  towns  owned  underwater  lands  by  virtue  of 
patents  issued  to  them  by  prior  governors.  After 
establishing  the  boundary  line  the  court  held  that 
the  plaintiff  could  recover  damages  for  the  wrong- 
ful removal  of  land  on  their  side  of  the  line. 
W68-00625 


RICE  V  NAIMISH  (LEGAL  RIGHT-OF-ACCESS 
TO  LAKE  WATERS  BY  RIPARIAN  LAN- 
DOWNER). 

8  Mich  App  698,  1  55  N  W  2d  370-376  ( 1967). 

Descriptors:  'Michigan,  'Riparian  land,  Riparian 
rights,  Legal  aspects,  Judicial  decisions, 
'Severance,  Reasonable  use,  Water  levels,  Owner- 
ship of  beds,  Lakes,  Fluctuation,  Boundaries  (Pro- 

)erty),  Beds  under  water,  Access  routes. 

dentifiers:  Right  of  access. 


fc 


A  riparian  owner  has  the  right  to  use  his  upland 
property  to  gain  access  to  lake  waters,  and  the  right 
to  use  the  entire  surface  and  subsurface  waters  of 
the  lake.  Each  riparian  owner  shares  such  rights 
with  all  other  riparian  owners,  and  none  may  un- 
reasonably interfere  with  the  rights  of  the  others.  In 
a  non-navigable  lake  the  owner  of  the  uplands 
holds  title  to  the  submerged  extension  thereof  to 
the  center  of  the  lake  bed.  If  a  riparian  owner 
builds  a  fence  on  his  submerged  lands  so  as  to  inter- 
fere with  another  riparian  owner's  right  of  access, 
the  latter  is  privileged  to  prevent  construction  of 
the  fence  or  to  demolish  it  at  any  time  without  first 
obtaining  permission  of  a  court.  In  order  for  pro- 
perty to  have  riparian  rights  it  must  touch  the 
water,  but  this  touching  need  not  be  constant.  If 
water  touches  the  property  when  the  water  is  at  its 
usual  or  normal  level,  the  property  is  riparian.  A 
temporary  drop  in  the  level  of  the  water  so  that  the 
property  no  longer  touches  the  water  is  not  suffi- 
cient to  divest  the  property  of  its  riparian  nature 
W68-00632 


WEISENBURGER  V  KIRKWOOD  (BOUNDARY 
REDETERMINATION  FROM  A  RECEDING 
LAKE  FRONT). 

7MichApp283,  151  N  W  2d  889-894  ( 1967). 

Descriptors:  'Michigan,  'Boundaries  (Property), 
Ownership  of  beds,  Shores,  Erosion,  Legal  aspects, 
Judicial  decisions. 

When  a  lake  has  a  receding  shoreline  owners  of  in- 
land lake  front  property  are  entitled  to  the  just  pro- 
portion of  the  land  between  the  old  and  new 
shorelines,  under  Michigan  law.  Regardless  of  the 
method  used  to  divide  a  lake  bed,  the  common 
theory  of  all  is  that  the  shore  owners  take  ratably. 
Use  of  the  center  line  of  the  lake  to  apportion  lake 


beds  is  permitted  when  it  is  known  but  use  of  an 
unknown  center  line  is  not  proper,  and  in  such 
cases  where  the  center  line  is  unknown  a  propor- 
tional allocation  of  the  new  shore  line  is  proper. 
W68-00634 


O'NEILL  V  STATE  HIGHWAY  DEP'T  (BOUN- 
DARY DETERMINATION  IN  TIDELAND 
WATERS). 

SON  J  307,  235  A  2d  1-12(1967). 

Descriptors:  'New  Jersey,  Judicial  decisions,  Legal 
aspects,  Boundaries  (Property),  Boundary 
disputes,  High  water  mark,  'Tidal  marshes,  Tidal 
waters,  Elevation,  Ownership  of  beds. 

This  case  involves  the  ownership  of  lands  along  a 
river  claimed  by  the  State  of  New  Jersey  to  be  tide- 
lands,  and  as  such  to  be  its  property.  The  state  owns 
in  fee  simple  all  lands  that  are  flowed  by  the  tide  up 
to  the  high  water  line  or  mark,  which  is  a  mean  of 
all  high  tides  over  a  period  of  years.  If  the  elevation 
of  the  mean  tide  is  known,  the  tidal  boundary  may 
be  established  by  elevations  taken  on  the  land.  In 
that  case,  evidence  that  land  above  that  elevation  is 
periodically  covered  by  high  tide  would  not  prove 
that  it  is  tideland.  All  land  below  that  elevation  is 
not  necessarily  tideland,  as  it  must  in  fact  be  tide- 
flowed.  Thus,  interior  land  which  is  below  that 
elevation  and  which  the  mean  high  tide  does  not 
reach  naturally  is  not  tideland.  Use  of  artificial 
means  to  increase  or  decrease  the  amount  of  tide- 
flowed  land  does  not  alter  its  original  status,  and 
the  burden  of  proof  is  on  the  party  who  challenges 
the  presently-existing  scene  to  show  that  the  tide- 
land  status  was  changed  by  such  artificial  means. 
W68-00638 


TIDELAND  OWNERSHIP, 

Wayne  H.  Dawson. 

U  Cin  L  Rev,  Vol  36,  No  1,  pp  121-142,  winter 

1967,  22  p,  137  ref. 

Descriptors:  'Tidal  waters,  'Highwater  mark,  Low 
water  mark,  Water  level  fluctuations,  Marshes, 
'Riparian  rights,  'Legislation,  Navigable  waters, 
Administrative  agencies. 

The  rule  in  all  states  except  Virginia  and  Mas- 
sachusetts, is  that  the  sovereign  has  the  title  to  land 
below  the  high  tide  mark.  The  State  is  thought  to 
hold  the  land  in  public  trust.  There  are  many  dif- 
ficulties involved  in  applying  this  rule.  Problems 
with  defining  the  high  tide  mark  and  also  with 
determining  it  in  fact  have  troubled  the  courts  for 
years.  Another  source  of  confusion  is  the  incon- 
sistently applied  doctrine  which  requires  the  water 
bordering  a  riparian  owner's  land  be  navigable  be- 
fore the  high  tide  rule  applies.  Riparian  owners  are 
recognized  to  possess  some  rights  in  the  land  below 
high  tide,  though  the  title  is  in  the  state.  These 
rights  are  not  uniformly  recognized,  and  the  extent 
of  recognition  varies  with  the  different  jurisdic- 
tions. The  sometimes  recognized  rights  are:  (1) 
Right  of  access  to  water;  (2)  Right  to  improve- 
ments; (3)  Right  to  fill  in  the  land.  The  uncertainty 
of  titles,  with  the  resulting  unsatisfactory  use  of  the 
lands,  militates  for  the  enactments  of  comprehen- 
sive state  statutes.  It  is  recommended  that  each 
tidewater  state  create  an  administrative  agency  that 
would  have  authority  to  determine  what  riparian 
lands  are  flowed  by  tidal  waters  and  whether  the 
state  has  retained  ownership,  and  to  convey  such 
lands  by  rule  from  the  state  to  a  private  owner 
W68-00639 


FLOOD  PLAIN  ZONING  FOR  FLOOD  LOSS 
CONTROL. 

Iowa  Univ,  Iowa  City. 

Iowa  L  Rev,  Vol  50,  pp  552-581,  1965.  30  p,  2  fig, 
126  ref,  disc. 

Descriptors:  'Flood  control,  'Flood  plains,  'Flood 
plain  zoning,  Flood  damage,  'Comparative 
benefits,  Public   benefits,  Public   health,  Federal 
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government,  Engineering  structures.  Legislation, 

Local   governments,   State   governments,   Project 

planning,  Economic  efficiency.  Project  purposes, 

Federal-state     water     rights     conflicts.     Political 

aspects. 

Identifier:  Constitutional  aspects. 

This  note  examines  the  feasibility  of  controlling 
flood  loss  through  the  device  of  flood  plain  zoning. 
The  annual  increase  in  flood  damage  is  attributed 
to  the  increasing  value  of  the  flood  plain  area  i.e., 
putting  more  valuable  uses  on  the  flood  plain  in- 
sures that  more  valuable  uses  will  be  flooded.  Flood 
plain  zoning  involves  the  division  of  the  flood  plain 
area  into  districts  for  use  in  accordance  with  an- 
ticipated flood  conditions.  Flood  plain  zoning  of- 
fers an  indirect  supplement  to  federal  engineering 
projects  which  have  not  proved  sufficient  to  reduce 
flood  losses.  Zoning  is  a  valid  exercise  of  the  state 
police   power   in    pursuance   of  its   authority   to 
further  the  general  welfare.  Generally  the  responsi- 
bility for  adoption  and  enforcement  of  zoning  regu- 
lations are  delegated  to  local  government  units. 
Constitutionally  zoning  acts  must  meet  the  due 
process  test  of  reasonableness  in  purpose  and  appli- 
cation. Valid  purposes  are  the  prevention  of  injury 
to  others,  prevention  of  self-imposed  injury,  and 
the  reduction  of  public  expenditures.  Federal-state 
cooperation     has     largely     eliminated     conflicts 
between  federal  engineering  works  and  state  flood 
zoning.  The  note  concludes  with  a  discussion  on 
drafting  zoning  ordinances  and  a  proposed  flood 
plain  zoning  ordinance. 
W68-00642 


6G.  Ecologic  Impact  of 
Water  Development 

ECOLOGICAL  IMPACTS  ON  WATER 
RESOURCES  DEVELOPMENT, 

Department  of  the  Interior,  Washington,  DC. 
Stanley  A.Cain. 

Water  Resources  Bull,  Vol  4,  No  1,  pp  57-74,  Mar 
1968.  18  p. 

Descriptors:  'Balance  of  nature,  'Ecological  dis- 
tribution, 'Water  management  (Applied), 
Ecosystems,  Biogeography,  Lakes,  Ponds, 
Marshes,  Bogs,  Swamps,  Wetlands,  Estuaries, 
Weather  modification,  River  systems.  Tidal  effects, 
Turbidity,  Evapotranspiration,  Biota,  'Aquatic  life. 
Standing  waters. 

Identifiers:  'Ecological  impact,  Moving  water, 
Case  histories. 

A  condensed  review  is  given  of  the  principle  condi- 
tions and  processes  that,  by  their  interactions 
create  in  nature  certain  arrangements  called 
ecosystems.  Development  of  water  resources  af- 
fects certain  objects  and  conditions  in  nature.  It  is 
little  recognized  that  changes  in  one  facet  of  an 
ecosystem  have  ramifications  and  permutations 
that  may  extend  throughout  the  entire  ecosystem. 
The  point  is  made  that  water  as  a  resource  cannot 
be  managed  fully  without  consideration  of  the  con- 
sequence of  single-purpose  developments.  Some 
actual  water  development  cases  and  their  ecologi- 
cal impacts  are  described.  These  include  structures 
for  flood  control,  irrigation,  navigation,  industrial 
and  municipal  water  supply,  hydroelectric  projects 
and  water  conservation.  Wetland  and  estuanne  en- 
vironments and  weather  modification,  all  subjected 
to  intensive  human  use  and  abuse,  are  described  in 
the  light  of  values  gained  and  values  lost.  It  is  con- 
cluded that  society  must  have  an  opportunity  to  as- 
sess and  decide  on  alternatives  for  developments 
that  change  the  en  vironment. 
W68-00344 

BERNHARD  V  CASO  (EFFECTS  OF 
DREDGING  AND  LANDFILL  ON  AQUATIC 
AND  MARINE  LIFE). 

I9NY2d  192,225  NE2d521  (1967). 


Descriptors:  'Dredging,  'New  York,  'Conserva- 
tion, Permits,  Aquatic  life,  Submerged  lands, 
Marine  animals,  Administrative  decisions.  Ad- 
ministrative agencies,  Judicial  decisions,  'Land- 
fills, Beds  under  water,  Legislation. 

Petitioners  owned  land  below  the  high  water  mark 
in  the  town  of  Hempstead,  which  they  desired  to  fill 
and  elevate  with  sand  dredged  from  an  adjoining 
area.  Petitioners  applied  to  the  Town  Board  for  a 
dredging  permit.   The   Board   told   petitioners  to 
make  certain  engineering  studies  before  submitting 
the  application.  The  Hempstead  Permit  Law  stated 
that  issuance  of  a  dredging  permit  was  descretiona- 
rv  with  the  Town  Board,  and  that  a  permit  should 
not  be  issued  where  the  public   interest  would 
thereby  be  prejudiced.  Petitioners  did  the  necessa- 
ry engineering  work,  but  the  Board  refused  to  issue 
the  permit,  citing  a  letter  from  the  conservation 
board  which  stated  that  this  dredging  would  be 
harmful  to  marine  life  in  the  area.  Petitioner  ap- 
pealed the   Board's  decision  to  the  courts.  This 
court    held    that    issuance   of  such    permits   was 
descretionary  with  the  Board  and  that  destruction 
of  marine  life  would  prejudice  the  public  interest; 
hence  the  Board  acted  reasonably  in  denying  the 
permit.  The  dissent  argued  that  there  had  been  un- 
reasonable discrimination  against  petitioners  and 
that  petitioners  were  equitably  entitled  to  the  per- 
mit. 
W68-00426 

CONSERVATION  AND  WATER  MANAGE- 
MENT, 

Lyndon  B.Johnson,  President.  „..„    „ 

Cong  Record,  Vol  114,  No  39,  pp  HI 808,  Mar 
1968.  7  p. 

Descriptors:  'Water  conservation,  'Water  pollu- 
tion Pesticide  residues.  River  regulation.  Farm 
wastes,  Industrial  wastes,  Municipal  wastes.  Pollu- 
tants Public  health,  Solid  wastes.  Strip  mine 
wastes  Standards,  'Pollution  abatement.  Sewage 
disposal,  'Water  quality  control.  Federal  govern- 
ment. Legislation,  Longterm  planning.  Govern- 
ment supports. 

President  Johnson   on   March   8,    1968,  sent   a 
message  to  Congress  in  which  he  outlined  the  steps 
he  believes  are  necessary  to  preserve  the  natural 
heritage  of  the  American  people.  A  priority  conser- 
vation agenda  is  proposed  and  the  following  action 
is  recommended  in  the  area  of  water  pollution  con- 
trol ( 1 )  water  quality  standards  must  be  set  for  en- 
tire bodies  of  water;  (2)  standards  must  be  en- 
forceable and  they  must  apply  to  both  municipali- 
ties and  industries;  and  (3)  waste  treatment  plants 
must  be  constructed  and  new  methods  developed 
to  prevent  pollutants  from  reaching  the.water.  In 
the  area  of  water  management  and  planning,  a 
commission  must  be  established  to  develop  long- 
range  policy  for  water  resources.  The  commission 
would  work  with  Federal,  State  and  private  agen- 
cies in  a  survey  of  our  long-term  water  needs,  ex- 
plore the  effect  of  water  development  projects  on 
regional  growth,  and  identify  alternative  policies 
and  programs  to  meet  national  and  regional  water 
resource  objectives.  The  message  also  covers  other 
subjects  such  as  air  pollution,  surface  mining,  solid 
waste  disposal,  agricultural  wastes  and  the  oceans. 
W68-00458 


This  study  concerns  the  development  of  suitable 
models  which  quantitatively  describe  the  physical, 
chemical,  biological  and  economic  aspects  of  water 
resources  management  within  the  Grand  River 
system,  a  major  watershed  of  Lake  Michigan.  Ini- 
tially, the  project  is  being  restricted  to  analysis  in- 
volving the  principal  stream  network.  As  work 
progresses  a  logical  expansion  to  include  lake- 
reservoir  and  sub-surface  components  will  be 
made.  Current  activities  are  centering  about  the 
development  of  an  information  processing  system, 
suitable  for  the  projected  demands  of  the  study. 
This  will  serve  as  a  single,  accessible  repository  of 
both  quantitative  and  qualitative  data  relating  to 
water  resources  with  the  Grand  River  system. 
W68-00496 


7B.  Data  Acquisition 


07.  RESOURCES  DATA 
7A.  Network  Design 

WATERSHED      ANALYSIS      RELATING      TO 
EUTROPHICATION  OF  LAKE  MICHIGAN 

Michigan    State    University.    Institute    of   Water 

Research 

Marvin  E.  Stephenson. 

Annual  Progress  Report  on  Project  to  Office  of 

Water  Resources  Research,  August  1 968.  2  p. 

Descriptors:  'Watershed  management,  Michigan, 
•Information  retrieval,  Model  studies. 


A  TRANSDUCER  FOR  OPEN  CHANNEL  FLOW, 

Aberdeen  Univ.,  Marischal  College,  Great  Britain. 

J  M.  Townson. 

J  of  Hydraul  Res,  Vol  6,  No  1.  pp  45-68,  1968.24 

p,  2  plate,  5  ref. 

Descriptors:  'Instrumentation,  'Open  channel 
flow  Velocity,  'Automatic  control,  Currents 
(Water),  Estuaries,  Bays,  Tides,  'Model  studies, 
Rivers  Water  level  fluctuations,  Computers,  Test- 
ing, Strain  gages,  Calibrations,  Stability,  Equip- 
ment. ,c  I  ' 
Identifiers:  'Transducer.  Vertical  cylinder,  'Scale 
models.  Drag  coefficient,  Current  direction,  Bed 
levels.  Great  Britain. 

The  theory  on  which  an  instrument  has  been 
designed  to  enable  simultaneous  values  of  water 
level  current  velocity,  and  current  direction  to  be 
measured  remotely,  is  explained.  Practical  details 
of  the  apparatus  and  its  calibration  are  described, 
and  questions  of  reliability  and  sensitivity  are 
discussed.  Experiments  with  open  channels,  espe- 
cially scale  models  of  rivers  and  estuaries,  are 
adaptable  to  use  of  this  instrument.  An  application 
to  on-line  control  of  a  tidal  model  by  coupling  the 
instrument  to  an  analog  or  digital  computer,  is  sug- 
gested Full-scale  applications  are  also  indicated.  In 
its  present  form  the  instrument  is  capable  of  mea- 
suring speeds  within  the  range  of  5  to  25  cm/s  with 
an  accuracy  of  plus  or  minus  10%;  it  can  measure 
directions  with  accuracy  of  plus  or  minus  5  deg  and 
water  surface  levels,  accuracy  of  plus  or  minus  I 
mm  It  is  applicable  to  operation  at  surface  or  bed 
level  in  rivers,  harbors,  and  estuaries,  and  can  be 
adjusted  to  respond  to  high-  or  low-frequency  vari- 
ables. 
W68-00317 

A  PREVIEW  ON  THE  DETERMINATION  OF 
MASS  RETURN  FLOW  OF  AIR  AND  WATER 
VAPOR  INTO  THE  STRATOSPHERE  LSING 
TRITIUM  AS  A  TRACER, 

International  Meteorological  Institute,  Stockholm. 

Sweden. 

R.  Michael  Smith.  „ 

Tellus,Vol20,No  1,  pp  76-81.  1968.  6  p.  1  fig.  20 

P- 

Descriptors:  'Air  circulation,  'Tritium.  'Water 
vapor,  Atmosphere,  Fallout,  'Tracers,  Aerosols. 
Meteorology,  Weather  patterns.  Moisture.  Meteor- 
ic water.  Radioisotopes,  Climatology.  Water 
balance.  . 

Identifiers:  'Atmospheric  motion.  'Stratosphere 
Tropopause.  'Jet  stream.  Moisture  flux.  Barocnnic 
zones.  North  America. 

A  preview  is  presented  of  work  on  uses  of  tritium  ir 
tracing  atmospheric  motions.  Analytical  results  are 
given  for  moisture  flux  data  collected  over  Nortr 
America  in  July  1962;  they  show  that  it  is  possibli 
to  determine  regions  of  major  outflow  of  air  am 
water  vapor  through  the  tropopause  into  the  straw 
sphere.  These  regions  are  closely  related  to  tw 
mean  position  of  the  jet  stream.  Total  masses  ot  ai 
and  water  vapor  leaving  the  troposphere  are  com 
puted.  It  is  postulated  that  energy  involved  in  in. 
outflow  of  air  in  the  vicinity  of  the  mid  latitude  je 
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stream  and  originating  from  large  scale  transient 
eddies  is  transferred  directly  into  the  lower  strato- 
sphere. This  transfer  of  kinetic  energy  through  the 
tropopause  is  considered  to  be  the  principal 
mechanism  for  maintenance  of  dynamic  circulation 
in  the  lower  stratosphere.  Complete  revision  of 
present  methods  used  to  compute  the  water 
balance  of  a  region  seems  necessary  on  the  basis  of 
water  vapor  estimates  arrived  at  in  this  study.  It  is 
also  concluded  that  tritium  is  an  invaluable  tool  in 
meteorology. 
W68-00323 


MONITORING  OF  CHANGES  IN  QUALITY  OF 
GROUND  WATER, 

US  Geological  Survey,  Raleigh,  NC. 

H.  E.  Le  Grand. 

Ground  Water,  Vol  6,  No  3,  pp  14-18,  May-June 

1968.  5  p,  2  fig,  6  ref. 

Descriptors:  *Groundwater,  *Dissolved  solids, 
Wastes,  'Groundwater  movement,  Groundwater 
recharge,  Pumping,  *Monitoring,  Legislation, 
Tracers,  Dye  releases,  Path  of  pollutants,  Tagging, 
Pollutant  identification,  Water  quality,  Model  stu- 
dies. 

Identifiers:  Consolidated  rocks,  'Permeable  media, 
Health  practices,  *Zone  of  contaminants,  'Moni- 
:oring  technology,  Radioactive  tracers. 

Because  economic  methods  of  predicting  precisely 
he  boundary  zones  between  contaminated  and  un- 
:ontaminated  water  are  not  available,  monitoring 
veils  are  widely  used.  Water  of  inferior  quality  may 
jccur  naturally  or  it  may  be  in  enclaves  of  waste 
:ontamination  lying  in  fresh-water  bodies.  Its 
novement  toward  wells  may  be  induced  by  the 
latural  hydraulic  gradient  or  by  artificial  gradients 
>roduced  by  pumping.  A  prerequisite  to  monitor- 
ng  is  a  conceptual  model  of  the  hydrologic  system 
nyolved.  Unplanned  monitoring  is  expensive,  inef- 
ficient, and  fallible;  planning  can  minimize  the 
imount  needed  and  optimize  the  results.  Methods 
if  acquiring  data  from  monitoring  wells  include  the 
ise  of  tracers  and  the  direct  determination  of  con- 
amination  in  samples.  Because  contaminants  do 
lot  travel  at  the  same  rate,  tracers  must  be  selected 
o  arrive  with  the  contaminant  to  be  detected.  The 
rrival  of  one  contaminant  may  or  not  be  a  precur- 
or  of  another;  for  instance,  the  chlorides  of  sewage 
ommonly  have  a  greater  range  of  dispersion  than 
he  organic  materials.  These  factors  must  be  in- 
luded  in  the  conceptual  model  necessary  for 
iroper  planning  of  a  monitoring  system . 
V68-00337 


LOW  CALIBRATION  BY  DYEDILUTION 
1EASUREMENT, 

IS  Geological  Survey,  Washington,  DC. 

A.  Kilpatrick. 
'ivil  Eng-ASCE,  Vol  38,  No  2,  pp  74-76,  Feb 
968.  3  p,  7  fig. 

>escriptors:  'Calibrations,  Instrumentation,  'Flow 
leasurement,  'Testing,  Streams,  Hydraulics,  Flow 
ites,  Tracers,  Dye  releases,  Fluoresence,  Adsorp- 
on,  Flumes,  Analytical   techniques,   Laboratory 

lentifiers:  *ln-place  testing,  Measuring  instru- 
cts, Fluid  flow,  Rating,  'Dye-dilution  measure- 
lent,  Water  soluble  tracer. 

uccessful  measurement  by  the  U.S.  Geological 
urvey  of  flow  in  natural  streams  and  waterways  by 
ye-dilution  methods  is  described;  the  feasibility  of 
sing  the  technique  for  in-place  rating  of  certain 
ieters  and  structures  is  suggested.  Tests  and 
*ults  are  presented  for  orifice,  bend,  venturi  me- 
re, weirs,  and  flumes.  Dilution  gaging  involves  the 
'traduction  of  a  known  amount  of  soluble  tracer 
id  the  accurate  measurement  of  degree  of  dilu- 
an  at  some  place  downstream  where  a  homogene- 
JS.mixture  nas  resulted.  Fluorescent  dyes  have 
gn  detectabilitv,  and  are  low  in  cost  and  easy  to 
'tain  and  handle;  also,  adsorption  losses  usually 
e  small.  Various  equipment  for  injecting  the  dye 
)<j  taking  samples  is  available  for  both  laboratory 
10  m-place  testing  of  instruments  and  structures. 


W68-00351 


SAMPLING      EQUIPMENT      FOR      GROUND- 
WATER INVESTIGATIONS, 

Federal  Water  Pollution  Control  Administration, 

Ada.Okla. 

Leslie  G.  McMillion,  and  Jack  W.  Keeley. 

Ground  Water,  Vol  6,  No  2,  pp  9-11,  Mar-Apr 

1 968.  3  p,  2  fig. 

Descriptors:  'Sampling,  Hydrologic  data,  Instru- 
mentation, Water  analysis,  Measurement,  'Pump- 
ing, 'Pumps,  'Wells,  Water  wells. 
Identifiers:    Submersible   pump,   FWPCA,   'Sam- 
pling pump,  Water  well  sampling. 

Portable  pumping  equipment  for  well  sampling  has 
been  constructed  by  the  Robert  S.  Kerr  Water 
Research  Center.  The  equipment  is  described  in 
the  written  text,  photographs,  and  detailed 
drawings.  Sampling  can  be  done  at  depths  to  300  ft 
at  rates  between  7  and  1 4  gpm  depending  on  depth. 
The  unit  is  mounted  in  a  small  panel  truck  and  is 
easy  to  operate  because  only  1  line,  a  wire-rein- 
forced 1  -in.  rubber  hose  that  supports  a  submersi- 
ble pump  and  contains  the  power  line,  is  used.  The 
well  to  be  sampled  must  have  an  inside  diameter  of 
at  least  4.5  in.  The  pump  may  be  raised  or  lowered 
20  ft  per  min. 
W68-00512 


A  DEVICE  FOR  DETERMINING  SEDIMENTA- 
TION RATES  IN  RESERVOIRS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  North  Cen- 
tral Reservoir  Investigations,  Yankton,  S  Dak. 
Bruce  C.  Cowell,  and  P.  L.  Hudson. 
Limnol  and  Oceanogr,  Vol  13,  No  1,  pp  196-198, 
Jan  1968.  3  p,  2  fig. 

Descriptors:  'Sedimentation  rates,  'Instrumenta- 
tion, Deposition  (Sediments),  'Reservoirs,  Core 
drilling,  Distribution  patterns,  Bottom  sediments, 
Scuba  diving. 

Identifiers:  Closed  container,  'Sediment  samples, 
Apparatus. 

A  brief  technical  note  is  presented  on  an  apparatus 
that  allows  more  rapid  determination  of  sedimenta- 
tion rates  than  core  sampling.  It  can  be  stabilized  at 
a  desired  depth  above  the  bottom  so  that  flocculent 
bottom  materials  are  not  collected.  Since  it  can  be 
closed  before  it  is  retrieved,  it  is  not  subject  to 
some  errors  associated  with  open  containers.  Data 
obtained  from  it  are  more  representative  of  the 
gross  sedimentation  rate  than  the  net  rate.  There- 
fore, this  apparatus  is  used  only  to  provide  com- 
parative data  between  stations  within  a  reservoir  or 
between  reservoirs  in  the  same  river  system.  A  dia- 
gram and  a  photograph  accompany  the  technical 
description. 
W68-00513 


BED-LOAD  SAMPLER  DEVELOPED  FOR  SEDI- 
MENT STUDIES, 

U.S.  Lake  Survey,  Technical  Publications  Office. 
C.  Z.  Cashman. 

Ocean  Ind,  Vol  3,  No  7,  pp  84,86,88,  July  1968.  3 
p,  1  photo,  1  tab. 

Descriptors:  'Bed  load,  Great  Lakes,  'Sampling, 

Dredging,  Currents  (Water),  Sediment  transport, 

Marine    geology,    'Silting,    Silts,    Research    and 

development,       'Instrumentation,       Mechanical 

equipment. 

Identifiers:    'Arnhem   bed   load   sampler,   'Great 

Lakes  Research  Center. 

A  bed-load  sampler  of  Dutch  design  was  con- 
structed with  permission  of  the  designer,  the 
Directorate,  Upper  Rivers  of  the  Netherlands,  for 
the  Great  Lakes  Research  Center.  It  is  operated 
with  a  cable  and  winch  from  any  suitable  boat.  The 
fin  assembly  is  designed  so  that  the  sampler's  orien- 
tation is  always  parallel  to  direction  of  flow.  As  the 
sampler  is  raised  or  lowered,  cable  tension  puts  the 
collector  mouth  in  the  non-sampling  position. 
Release  of  cable  tension  lowers  the  mouth  to  the 


bottom,  on  which  it  exerts  a  constant  force  regu- 
lated by  a  spring.  A  nearly  flat  bottom  is  necessary 
for  proper  operation.  High  current  velocities 
caused  placement  problems  and  sometimes  kept 
enough  tension  on  the  cable  to  interfere  with 
mouth  position;  but  generally  the  sampler  was 
satisfactory. 
W68-00570 


08.  ENGINEERING  WORKS 
8A.  Structures 


BEAVER  BROOK  DAM  AND  RESERVOIR, 
KEENE,  NEW  HAMPSHIRE. 

Corps  of  Engineers  US  Army. 

US  90th  Cong,  2d  Sess,  Senate  Doc  No  68,  99  p, 
Feb  1968.  2  plate,  6  photo,  6  tab,  6  append. 

Descriptors:  'Flooding,  'Flood  control,  'Dams, 
♦Flood  damage,  Fishing,  Boating,  'Recreation, 
Water  supply,  'Multiple-purpose  projects,  New 
Hampshire,  Cost-benefit  ratio,  Streams,  Stream- 
flow. 

Identifiers:  Keene,  Connecticut  River  basin, 
Ashuelot  River  basin,  Beaver  Brook. 

A  dam  is  proposed  to  control  flooding,  a  serious 
problem  in  the  city  of  Keene.  The  damage  from 
Beaver  Brook  flooding  was  $218,000  in  1938 
$100,000  in  1960,  with  smaller  but  substantial 
amounts  in  many  other  recent  floods.  All  other 
practicable  methods  for  solving  the  problem,  in- 
cluding channel  improvements,  diversion,  modifi- 
cation of  dams  already  in  existence  on  the  Ashuelot 
river  (to  which  Beaver  Brook  is  tributary)  flood 
plain  zoning,  and  evacuation  of  population,  were 
considered,  but  rejected  because  of  high  cost.  The 
most  economic  plan  was  a  multiple-purpose 
storage  reservoir  on  Beaver  Brook.  The  estimated 
first  cost  is  $1,377,000  with  annual  charges  of 
$57,700.  Average  annual  flood  prevention,  water 
supply,  and  recreation  benefits  are  $165,700.  In- 
creased future  water  needs  may  be  met  by  conver- 
sion to  a  water-supply  reservoir  when  needed.  This 
will  increase  Keene's  present  supply  of  3.5  rngd  to  6 
mgd. 
W68-00315 


8B.  Hydraulics 


WAVE  PROPAGATION  AND  BOUNDARY  IN- 
STABILITY  IN  ERODIBLE-BED  CHANNELS, 

Massachusetts  Institute  of  Technology,  Cambridge, 

Mass. 

M.  H.  Gradowczyk. 

J  of  Fluid  Mech,  Vol  33,  Pt  1,  pp  93-1 12,  July  12, 

1968.  4  fig,  1  tab,  27  ref. 

Descriptors:  'Fluid  mechanics,  Hydrodynamics, 
'Sediment  transport,  Flumes,  Movement,  Running 
waters,  Sand  waves,  Dunes,  Open  channel  flow, 
Depth,  Beds,  Regime,  Roughness  (Hydraulic), 
Scour,  Critical  flow,  Waves  (Water),  Supercritical 
flow,  Dimensional  analysis,  Froude  number. 
Identifiers:  Shallow  flow,  Gravity  waves,  Linear  sta- 
bility analysis,  Wave  propagation,  Boundary  insta- 
bility. 

Wave  propagation  in  linear  erodible-bed  channels 
is  discussed  by  using  the  shallow-water  approxima- 
tion for  the  fluid  and  a  continuity  equation  for  the 
bed.  In  addition  to  gravity  waves,  a  third  wave 
which  gives  the  velocity  of  propagation  of  a  bed 
disturbance  is  found.  Dimensional  analysis  yields 
the  quasi-steady  approximation  for  the  complete 
shallow-water  equations.  Linear  stability  analysis  of 
free-surface  flows  is  extended  to  include  erodibility 
of  the  bed.  The  critical  Froude  number  above 
which  the  free  surface  may  become  unstable  is  ob- 
tained. Erodibility  increases  free-surface  stability  in 
agreement  with  previous  experiments.  The  stability 
theory  is  also  used  to  discuss  coupled  bed  and  sur- 
face waves.  From  it  5  configurations  are  obtained: 
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Field  08-ENGINEERING  WORKS 
Group  8B— Hydraulics 


a  sinusoidal  wave  moving  downstream,  a  transition 
zone,  antidunes  moving  upstream  and  downstream, 
and  a  stationary  antidune.  This  is  in  agreement  with 
experimental  results;  thus,  shallow-water  theory 
seems  to  explain  boundary  instability  reasonably. 
The  quasi-steady  approximation  and  Kennedy's 
stability  analysis  will  be  in  agreement  within  stated 
limits;  when  the  phase  shift  is  introduced  into  the 
approximate  equations,  the  5  patterns  derived  from 
the  full  equations  are  found. 
W68-00520 

NONLINEAR  FLOW  THROUGH  GRANULAR 
MEDIA,  ,      , 

lnperial  College  of  Science  and  Technology,  De- 
partment of  Civil  Engineering,  London,  England. 
David  Ellis  Wright. 

ASCE  Proc,  J  of  Hydraul  Div,  Vol  94,  No  HY4, 
Pap  6018,  pp  851-872,  July  1968.  22  p,  9  fig,  1  tab, 
23  ref,  3  append. 

Descriptors;  Unsteady  flow,  Flow,  'Gravels,  Dar- 
cys  law,  Turbulence,  Reynolds  number,  'Hydrau- 
lics, Testing,  Velocity,  Porosity,  Laminar  flow. 
Identifiers:  Air  flow,  Steady  flow,  'Nonlinear  flow, 
•Granular  media.  Sands,  Velocity  wave. 

Roles  of  steady  and  unsteady  flows  in  causing 
deviation  from  the  linear  Darcy  resistance  law  are 
described  in  connection  with  the  experimental  ob- 
jective of  detecting  and  measuring  turbulence  and 
observing  the  effect  of  convergence  of  macro- 
streamlines  on  the  behavior  of  the  Reynolds 
number-resistance  coefficient  relation.  Air  veloci- 
ties and  turbulence  intensities  were  measured 
within  the  pores  of  a  gravel  bed  by  hot-wire 
anemometers.  Results  indicate  that  although  the 
linear  resistance  relation  ceases  to  be  valid  at  a 
Reynolds  number  of  about  2,  velocity  fluctuations 
do  not  begin  until  the  Reynolds  number  is  about 
100,  and  turbulence  is  not  fully  established  until  it 
is  at  least  800.  Studies  of  water  flow  through  a 
coarse  sand  bed  showed  that  convergence  of  the 
macrostreamlines  significantly  reduced  the  re- 
sistance at  Reynolds  numbers  over  10,  the  propor- 
tionate reduction  increasing  with  flow.  The  obser- 
vations are  interpreted  in  terms  of  flow  through 
coiled  pipes  or  round  immersed  objects,  and  4 
regimes  of  flow  through  granular  media  are 
proposed. 
W68-00533 

STRUCTURAL  DAMAGE  FROM  TSUNAMI  AT 
H1LO,  HAWAII, 

University  of  Texas,  Department  of  Civil  Engineer- 
ing, Austin,  Texas. 

Lymon  C.Reese,  and  Hudson  Matlock. 
ASCE  Proc,  J  of  Hydraul  Div,  Vol  94,  No  HY4, 
Pap  6037,  pp  961-982,  July  1968.  22  p,  20  fig,  I 
tab,  15  ref,  1  append. 

Descriptors:  'Tsunamis,  'Waves  (Water),  Surges, 
Flooding,  'Hawaii,  'Structural  analysis. 
Earthquakes,  Earth-water  interfaces.  Velocity, 
Head  loss.  Bores,  Bays,  Monitoring,  Ocean  waves, 
Damages,  Shores,  Hydrodynamics,  Structural 
design. 

Identifiers:  'Seismic  sea  waves,  Wave  charac- 
teristic, Water  elevation,  Case  studies,  Hilo, 
'Structural  damage. 


Structural  damage  caused  by  a  series  of  destructive 
seismic  sea  waves  which  struck  Hilo,  Hawaii  in  late 
May  I960  is  described  analytically.  Triggered  by  a 
catastrophic  Chilean  earthquake,  the  waves 
crossed  the  Pacific  and  reached  Hawaii  as  a  large 
tsunami.  A  team  of  scientists  and  engineers  sur- 
veyed the  extensive  structural  damage  and  studied 
the  tsunami  wave  characteristics.  A  580-acre  was 
inundated  in  Hilo  with  a  loss  of  $20,000,000;  308 
business  and  public  buildings  and  229  dwellings 
were  destroyed  or  severly  damaged.  Presented  are 
results  of  the  findings  from  onshore  effects  of  wave 
height,  structural  damage  caused  by  the  wave,  and 
pressure  on  structures  from  wave  force.  Wave 
velocity  was  estimated  by  3  methods  with  reason- 
able agreement  among  the  methods.  Various  con- 
ditions which  affected  the  degree  of  damage  are 
described.  Analyses  of  several  structural  elements 
are  given  and  conclusions  and  recommendations 
formulated. 
W68-00534 

MEANDERING    TENDENCIES    IN    STRAIGHT 
ALLUVIAL  CHANNELS, 

Colorado  State  University,  Fort  Collins,  Colo,  and 

Gifu  University,  Gifu,  Japan. 

Hsieh  W.  Shen,  and  Saburo  Komura. 

ASCE  Proc.  J  of  Hydraul  Div,  Vol  94,  No  HY4, 

Pap  6042,  pp  997-1016,  July  1968.  20  p,  1 1  fig,  5 

tab,  1 1  ref. 

Descriptors:  'Hydraulics,  'Meanders,  Scour,  Sedi- 
mentation, 'Alluvial  channels,  Sediment  transport. 
Stream  erosion,  Streamflow,  'Channel  morpholo- 
gy, Laboratory  tests,  Flumes,  Aggradation,  Non- 
uniform flow,  Velocity,  Data  collections.  Vortices. 
Identifiers:  'Secondary  currents,  Streambed  pat- 
tern, Helicoidal  motion.  Flow  depth,  Problem  anal- 
ysis, Wall  roughness. 

The  primary  purpose  of  the  investigation  described 
is  to  expand  an  earlier  study  by  Einstein  and  Shen 
in  which  2  types  of  meandering  patterns  were  ob- 
served in  straight  alluvial  channels.  Meandering 
bed  pattern  with  alternate  scour  holes,  which  occur 
in  alluvial  river  channels,  was  reproduced  con- 
sistently in  a  straight  laboratory  flume.  The  occur- 
rence of  this  pattern  was  directly  related  to:  ( 1 )  the 
presence  of  rough  walls,  and  (2)  the  increase  of 
main  flow  velocity  with  both  time  and  distance. 
This  study  demonstrates  the  importance  of  in- 
vestigations on  velocity  and  nonuniform  flows  for 
understanding  river  morphology.  Construction  of 
dykes  in  a  wide  river  to  restrict  width  for  navigation 
depth  may  expedite  river  meandering.  Data-collec- 
tion programs  for  background  information  can  aid 
river  developers  in  such  problem  solving. 
W68-00540 


8D.  Soil  Mechanics 

1967   REP   ATT'Y   GEN   FLA   067-91    (STATE 
LEGISLATIVE  RESTRICTIONS  ON 

DREDGING,  BULKHEADING,  AND  FILLING), 

Attorney  General,  State  of  Florida. 

EarlFaircloth. 

Rep  Atfy  Gen  Fla  067-9 1 ,  Dec  28,  1 967.  5  p. 

Descriptors:  'Legislation,  Statutes,  'State  govern- 
ment, Legal  aspects.  State  jurisdiction,  Submerged 


lands,  'Administrative  agencies.  Bulkhead  lines,   I 

'Florida. 

Identifiers:  'Attorney  General  Reports. 

The  Director  of  Trustees  of  the  Internal  Improve-   J 
ment  Fund  requested  an  opinion  on  the  auestion  of 
whether  the  Randell  Act,  Fla  Laws  1967,  ch  67-  1 
393,   made   certain   restrictions  on   bulkheading, 
dredging  and  filling  contained  in  the  Bulkhead  Act,  1 
Fla  Laws,  ch  57-362,  applicable  to  Monroe  Coun-    < 
ty.  The  Bulkhead  Act  exempted  Monroe  County    j 
from  certain  limitation  as  to  dredging,  bulkheading 
and  filling  contained  in  the  body  of  the  act.  The 
Randell  Act  amended  the  Bulkhead  Act  to  apply  to    | 
'the  state,  its  agencies,  and  all  political  subdivisions 
and  governmental  units.'  The  opinion  concludes 
that  the  Randell  Act  does  remove  the  exemption 
enjoyed  by  Monroe  County  under  the  Bulkhead 
Act.  Thus  Monroe  County  is  now  subject  to  the 
limitations  on  dredging,  bulkheading,  and  filling 
contained  in  the  Bulkhead  Act. 
W68-00615 

10.  SCIENTIFIC  AND 

TECHNICAL  INFORMATION 

10A.  Acquisition 
AND  Processing 

SOCIAL  SCIENCE  STUDIES  OF  WATER 
RESOURCES  PROBLEMS:  REVIEW  OF 
LITERATURE  AND  ANNOTATED  BIBLIOG- 
RAPHY, ...       . 

Social  Science  Research  Ctr.,  Miss.  State  Univ., 

State  College,  Miss. 

R.N.  Singh,  and  K.W.Wilkinson. 

Completion    Report    to    the    Office    of    Water 

Resources  Research,  Department  of  the  Interior, 

July.  1968.  82  p. 

Descriptors:  Social  science,  Organization,  Commu- 
nity, Attitudes. 

A  review  of  187  items  of  literature  concerned  with 
human  behavioral  aspects  of  water  resources 
problems  revealed  major  trends  in  the  development 
of  a  systematic  body  of  theory  and  findings  in  this 
area.  Using  an  interdisciplinary  or  field-theor)  ap- 
praoch  to  conceptualization  of  the  focal  problems, 
works  dealing  with  organizational  variables,  com- 
munity structure  and  individual  participation  and 
attitudes  were  systematically  analyzed  for  content 
and  structure.  Items  for  the  review  were  taken  from 
behavioral  science  journals,  bulletins,  books,  clear- 
ing house  reports,  research  catalogs,  and  project 
statements  and  papers.  These  were  abstracted  and 
material  classified  using  systematic  procedures  of 
content  analysis,  and  an  annotated  bibliography  for 
use  by  scientists  and  practitioners  was  constructed 
Findings  were  as  follows:  ( I )  despite  increased  x- 
tivity  in  recent  years,  systematic  social  science 
research  concerning  water  has  been  limited  in 
scope  and  quality.  (2)  major  social  science 
problems  in  the  water  resources  field,  notably 
problems  of  organizational  interrelationships,  com- 
munity and  agency  interactions,  and  individual 
motivation  have  been  delineated  and  are  being  pur- 
sued, (3)  there  is  substantial  basis  for  convergence 
of  sociological  and  applied  interest  in  water 
resources.  Guidelines  for  future  research  parallel 
statements  of  past  deficiencies  in  the  field. 
W68-00506 
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SUBJECT  INDEX 


ABLATION 

US    GEOLOGICAL  SURVEY    AND    US    NATIONAL    PARK    SERVICE    GLACIER 

OBSERVATIONS,  GLACIER    NATIONAL    PARK,     MONTANA, 
W68-00360  02C 

ACCELERATED    EROSION 

THE    EFFECT    OF    FIRE    ON    GEOMORPHIC    PROCESSES    IN    THE    SAN 

GABRIEL    MOUNTAINS,     CALIFORNIA, 

N68-00547  04D 

ACCRETION 

U    S    V    HARRISON    COUNTY    (OWNERSHIP    OF    BEACH    PROPERTY    BY 

ARTIFICIAL    ACCRETION). 

W68-00U38  06E 

CIVIL    LAV    PROPERTY    -     ALLUVION    -    DISTINGUISHING    LAKES    FROM 

RIVERS    AND    STREAHS, 

W68-00622  06F 

ACCREXION(  LEGAL    ASPECTS) 

BOORE    V    KULJIS    (OWNERSHIP    OF    LAND    HADE    AVAILABLE    BY 

ARTIFICIAL    ACCRETION). 

B68-00410  06E 

BAITHEWS    V    HCGEE    (ACCRETION    AND    AVULSION    RIGHTS    BY    THALWEG 

CHANGE    OF    RIVER    BOUNDARIES). 

W68-00U30  06E 

UHLHOBN    V    UNITED    STATES    GYPSUM    CO    (BOUNDARY    CHANGE    BY 
ACCRETION    OB    AVULSION    IN    SHIFTING    RIVER    CHANNEL). 
W68-00H33  04A 

ANDERSON — TULLY    CO    V    WALLS    (LAND    OWNERSHIP    BY    AVULSION 

BOUNDARY    CHANGE). 

W68-00437  06E 

CUHBINGS    V    BOYLES    (OWNERSHIP    OF    LAND    IN    A    RIVER    ALTERED    BY    A 

FLOOD). 

«68-00<t«3  06E 

MEHLBUBGEB  V  NORWOOD  (OWNERSHIP  OF  LAND  ALTERED  BY  ACCRETION 

AND  ABRUPT  STREAM  CHANGE). 

W68-00444  06E 

BOARD  OF  ED  OF  UNION  FREE  SCH  DIST  NO  1 1  V  N  Y  QUIST  (ISLAND 

BOUNDARY  CHANGE  BY  ACCRETION). 

W68-00611  06F 

U  S  V  2,  13U.  46  ACRES  (OWNERSHIP  OF  LAND  ACCRETION  TO 

OPPOSITE  RIVER  BANKS). 

U6B-0O619  06F 

ACTIVATED  SLUDGE 

OPTIMIZATION  OF  THE  HYDRAULIC  REGIME  OF  ACTIVATED  SLUDGE 

SYSTEMS, 

W68-0U383  05G 

MODELING  AND  OPTIMIZATION  OF  STEP  AERATION  WASTE  TREATMENT 

SYSTEMS, 

W68-00396  U5G 

ADMINISTRATION 

LEGISLATION    FOR    WATER    RESOURCES    DEVELOPMENT. 
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MANAGEMENT    OF    GROUND    WATER    AQUIFERS, 
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MODEL    WATER    USE    ACT    WITH    COMMENTS, 
W68-0060U  06D 
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RESTRICTIONS    ON     DREDGING,     BULKHKADING,     AND    FILLING), 
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POLLUTION    CONTROL    -    PUBLIC    HEARINGS    UNDER    THE    FEDERAL    WATER 
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W68-00653  05G 
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A    PREVIEW    ON    THE    DETERMINATION    OF    MASS    RETURN    FLOW    OF    AIR 

AND    WATER    VAPOR    INTO    THE    STRATOSPHERE    USING    THITIUM    AS    A 

TRACER, 

W68-00J23  07B 

iIR-WATER    INTERFACES 

DIFFUSION    OF    ENTRAPPED    GAS    FROM    POROUS    MEDIA. 
W68-00361  02r 

.LGAE 
CHANGES    OF    EUTROPHICATION    AND    BIO-PRODUCTION    MEASURED    BY    THE 
BIOMASSTITHE    OF    TEST    ALGAE    (GERMAN), 
W68-00472  05c 

PLANKTON    ALGAE    AS    INDICATORS    OF    THE    SANITARY    CONDITION    OF    A 

STREAM , 

W68-0OU83  nSH 


ALGAL    CONTROL 

SCIENTIFIC    STUDIES     AND    CHEMICAL    TREATMENT    OF    THE    MADISON 

LAKES, 
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FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes 
abstracts  of  current  and  earlier  pertinent  monographs,  journal  articles, 
reports,  and  other  publication  formats.  The  contents  of  these  documents 
cover  the  water-related  aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the  characteristics,  conserva- 
tion, control,  use,  or  management  of  water.  Each  abstract  includes  a  full 
bibliographical  citation  and  a  set  of  descriptors  or  identifers  which  are  listed 
in  the  Water  Resources  Thesaurus  (November  1966  edition).  Each  abstract 
entry  is  classified  into  ten  fields  and  sixty  groups  similar  to  the  water 
resources  research  categories  established  by  the  Committee  on  Water 
Resources  Research  of  the  Federal  Council  for  Science  and  Technology. 

Sufficient  bibliographic  information  is  given  to  enable  readers  to  order  the 
desired  documents  from  local  libraries  or  other  sources.  WRSIC  is  not 
presently  prepared  to  furnish  loan  or  retention  copies  of  the  publications 
announced. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by 
coordinating  and  supplementing  the  existing  scientific  and  technical  informa- 
tion activities  associated  with  active  research  and  investigation  program  in 
water  resources. 
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To  provide  WRSIC  with  input,  selected  organizations  with  active  water 
resources  research  programs  are  supported  as  "centers  of  competence" 
responsible  for  selecting,  abstracting,  and  indexing  from  the  current  and 
earlier  pertinent  literature  in  specified  subject  areas.  Centers,  and  their  sub- 
ject coverage,  now  in  operation  are.- 

•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division 
of  the  U.S.  Geological  Survey,  U.S.  Department  of  the  Interior. 

•  Metropolitan   water   resources   management  at  the   Center  for   Urban 
Studies  of  the  University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University 
of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water 
Resources  Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Research  Institute  of 
Rutgers  University. 

•  Eutrophication   at  the   Water   Resources   Center   of   the    University   of 
Wisconsin. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the 
University  of  Arizona. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964, 
as  well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water 
Resources  Research  and  other  Federal  water  resources  agencies  with  which 
the  Center  has  agreements  becomes  the  information  base  from  which  this 
journal  is,  and  other  information  services  will  be,  derived;  these  services 
include  bibliographies,  specialized  indexes,  literature  searches,  and  state-of- 
the-art  reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangement  of  this 
bulletin  are  welcome. 
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II.  NATURE  OF  WATER 
A.  Properties 

HE  THEORY  OF  ARTIFICIAL  SEICHES, 

ambridge  Univ.,  Trinity  College,  Great  Britain, 

ngineenng  Laboratory. 

or  primary  bibliographic  entry  see  Field  08B. 
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EICHES  AND  SET-UP  ON  LAKE  WINNIPEG, 

ept.  of  Transport,  Winnipeg,  Manitoba,  Prairie 

eather  Central. 

>r  primary  bibliographic  entry  see  Field  08B. 

>r  abstract,  see  . 

68-00952 


2.  WATER  CYCLE 
\.  General 


lCTOR  analysis  in  hydrology-an  AG- 

)STIC  VIEW, 

M  Watson  Research  Center,  Yorktown  Heights, 

nesR  Wallis. 

iter  Resources  Res,  Vol  4,  No  3,  pp  521-527 

iel968.7p,3tab,23ref. 

scriptors:  *  Forecasting,  Regression  analysis 
(del  studies. 

ntifiers:  *Factor  analysis,  *Antifactor  analysis 
diction  problems,  Reduced  rank  regression. 

new  procedure  is  recommended  for  use  in 
Irologic  analysis.  'Antifactor  analysis,'  resulting 
m  work  done  with  reduced  rank  regression  pre- 
tion,  is  defined  as  a  useful  tool  for  certain  types 
lydrologic  research.  Antifactor  analysis  is  a  nu- 
ncal  screening  and  modeling  procedure  based 
criteria  and  expectations  different  from  classical 
lor  analysis.  Classical  factor  analysis  is  not  con- 
:red  useful  in  hydrologic  studies  since  in 
Irology  there  are  rarely  large  samples  taken 
ii  a  homogeneous  population.  Furthermore, 
isurement  errors  on  hydrologic  variables  tend 
be  much  smaller  than  those  in  typical 
chometric  studies.  To  make  classical  factor 
lysis  work  with  hydrologic  data,  it  is  necessary 
er  to  define  the  factors  in  nonmetric  terms  or  to 
ne  the  factors  in  terms  of  the  variables  and  ac- 
t  the  idea  that  factorial  invariance  cannot  be 
lined.  Antifactor  analysis  can  be  used  in  solving 
^'"Prediction  problems.  (Llaverias-USGS) 


™P?J£&  WATER  AND  LAND  USE  WEST 
THE  INDUS  PLAIN, 

rnational  Training  Centre  for  Aerial  Survey 

;t,  Netherlands. 

h-  Verstappen. 

ire  and  Resources,  Vol  2",  No  3,  pp  6-8,  Sept 

■riptors.  'Geomorphology,  *Water  utilization, 
i  lands,  'Land  use,  Irrigation  water,  'Hydroloe- 
properties,  Rainfall-runoff  relationships,  SuT- 
-groundwater  relationships.  Flood  irrigation, 
ography,  Rainfall  intensity,   Rainfall  disposi- 

■  rngation  practices,  Watersheds  (Basins), 
estone.  Bypasses,  Gravels,  Shales. 

tillers:  Mudstones,  Indus  Plain,  West  Pakistan 

■  Ideology),  Karezes. 

ill  «ilef  i?".le  '"  «tho|og««l  conditions  and  in 
iai  rainfall,  there  is  great  variety  in  hydrologi- 
charaCteristlcs   of   various   drai      /  basi«s 

erate  intensity  and  fairly  reliable  winter  rains 
n  river  basins  of  limestone  which  may  have  an 
age  superficial  run-ofT  of  only  5%.  Summer 
..which  are  erratic  and  fall  in  heavy  showers 
iound  in  areas  of  shale  and  mudstone  which 


may  yield  run-off  of  70-90%.  Gravel  fans  are  im- 
portant in  obtaining  ground  and  surface  water  for 
irrigation.  Temporary  dams  were  built  in  the  river 
bed  to  divert  flood  water  for  field  irrigation  Cli- 
matic changes  of  the  past,  through  the  hydrological 
and  geomorphological  changes  which  it  produced, 
still  influence  distribution  of  agricultural  activities 
in  the  plain.  The  survey  carried  out  in  the  Porali 
Plain  revealed  complex  relations  between 
geomorphology,  ground-  and  surface-water  condi- 
tions and  agricultural  land  use  in  the  dry  moun- 
tainous areas  west  of  the  Indus  Valley  (Blecker- 
Ariz) 
W68-00695 


RAINFALL  EFFECTS  ON  SOIL  SURFACE 
CHARACTERISTICS  FOLLOWING  RANGE  IM- 
PROVEMENT  TREATMENTS, 

U.    S.    Department   of   Agriculture,    Agricultural 

Research  Service,  Southwest  Watershed  Research 

Center,  Tucson,  Arizona. 

David  R.  Kincaid,  and  Gerald  Williams. 

J  Range  Manag,  Vol  19,  No  6,  pp  346-351    Nov 

1 966.  6  p,  I  fig,  4  tab. 

Descriptors:  *Soil  surfaces,  *Rainfall,  *Range 
management,  Summer,  Planting  management 
*  Rainfall-runoff  relationships,  Rainfall  intensity, 
•Surface  runoff,  *Thunderstorms,  *Soil  stability, 
Brush  control,  Cover  crops,  Vegetation  effects 
Soil  treatment,  Erosion  control. 
Identifiers:  Pitting,  Crown  cover. 

The  principle  objective  of  this  study  is  to  in- 
vestigate changes  in  soil  surface  resulting  from  one 
summer's  rainy  season  following  brush  removal, 
pitting,  seeding  and  a  combination  of  these  treat- 
ments. The  study  area  was  within  Walnut  Gulch 
Experimental  Watershed,  Tombstone,  Ariz. 
Average  annual  precipitation  is  approximately  14 
in,  of  which  60%  falls  during  convectional  thun- 
derstorms in  July,  August  and  September.  The  soil 
is  a  gravelly  sandy  loam.  One  season's  data  on  sur- 
face runoff  showed  little  correlation  between  ru- 
noff and  treatment.  Reduced  runoff  seemed  to  be 
related  to  pitting  treatment  in  the  earlier  summer 
storms,  but  later  in  summer  pitting  was  related  to 
increased  runoff.  Response  varied  from  statistically 
nonsignificant  changes  in  untreated,  seeded,  and 
cleared  and  seeded  plots  to  statistically  highly  sig- 
nificant changes  in  plots  of  the  other  treatments.  At 
the  end  of  the  summer  rains,  seeding  alone,  and  in 
all  combinations  of  treatments,  was  accompanied 
by  statistically  significant  decrease  in  litter. 
Generally  the  lower  half  of  the  plots  underwent 
more  erosion  than  the  upper  half.  Crown  cover  ap- 
peared to  have  a  greater  effect  in  reducing  rainsite 
runnoff  than  did  soil  treatments.  (Blecker-Ariz) 


A  TEST  OF  THE  TOPOLOGICAL  STRUCTURE 
OF  RIVER  NETS, 

Illinois,  Univ.,  Urbana,  Illinois. 

G.  Ranalli,  and  A.  E.  Scheidegger. 

Bull  Int  Ass  Sci  Hydrol,  Vol  13,  No  2,  pp  142-153 

June  1 968.  1 2  pp,  4  fig,  4  tab,  1 2  ref. 

Descriptors:  *River  systems,  "Synthetic  hydrology 
♦Geomorphology,  *Mathematical  models! 
♦Stochastic  processes,  Networks,  Tributaries 
Drainage  systems,  Regression  analysis. 
Identifiers:  *Topology  (Stream  systems),  *Horton 
net,  *Graph  theory,  Random  junctions,  Stream  cy- 
cles, Wabash  River,  Stream  order. 

Two  basically  different  models  were  proposed  in 
order  to  give  a  rational  explanation  of  Horton's  law 
of  stream  numbers:  the  'cyclic'  model  and  the  'ran- 
dom graph'  model.  In  the  cyclic  model,  a  Horton 
net'  must  be  Hortonian  in  all  its  parts,  and  there- 
fore channels  of  different  (Strahler)  order  must  be 
hierarchically  arranged  to  form  successive  'genera- 
tions' of  rivers;  in  the  random  graph  model,  chan- 
nels join  in  a  completely  random  fashion,  and  a 
'Horton  net'  is  simply  a  net  in  which  Horton's  law 
of  stream  numbers  is  numerically  satisfied.  In  the 
present  paper,  these  2  models  were  tested  on  a 


large  stream  population:  the  Wabash  river  system, 
in  the  continental  U.S.A.  This  network  is  Hortoni- 
an, since  the  law  of  stream  numbers  is  numerically 
satisfied  with  little  scatter;  but  it  shows  no  struc- 
tural regularity  at  all.  This  seems  to  be  a  fairly 
general  case.  Therefore,  the  concept  of  structural 
regularity  does  not  have  its  counterpart  in  nature; 
accordingly,  the  cyclic  model  does  not  correspond 
to  reality.  The  random  graph  model,  on  the  contra- 
ry, explains  very  well  the  observed  facts:  its  basic 
statistical  assumption,  moreover,  is  found  to  be  in 
agreement  with  observation.  ( Knapp-USGS ) 
W68-00840  F 


COMPUTATION  OF  OPTIMUM  REALIZABLE 
UNIT  HYDROGRAPHS, 

Massachusetts  Institute  of  Technology,  Cambridge 

Univ  Nacional  de  Colombia,  Medellin. 

Peter  S.  Eagleson,  Ricardo  Mejia-R,  and  Frederic 

March. 

Water  resources  Res,  Vol  2,  No  4,  pp  755-764 

Fourth  Quart  1 966.  1 0  p,  6  fig,  22  ref. 


Descriptors:    *Unit    hydrographs.    Optimization, 
Rainfall-runoff      relationships,      *  Linear      pro- 
gramming, Least  squares  metnod. 
Identifiers:  Weiner-Hopf  theory. 

The  Wiener-Hopf  theory  of  optimum  linear 
systems  was  applied  to  the  determination  of  a  sta- 
ble, monotone  hydrologic  system  using  input-out- 
put analysis.  This  resulted  in  a  set  of  linear  pro- 
gramming, an  approximate  solution  to  these  equa- 
tions was  obtained,  resulting  in  hydrologically 
feasible  (positive  ordinates  unit  hydrographs) 
(Gabhnger-Cornell) 
W68-00874 


LINEAR  SYSTEM  ANALYSIS  IN  SURFACE 
HYDROLOGY  AND  ITS  APPLICATION  TO  IN- 
DIANA  WATERSHEDS, 

Purdue  Univ.,  Lafayette,  Indiana. 

D.  Blank. 

Ph.D.  Thesis,  Purdue  University. 

Descriptors:  System  analysis,  Input-output  analysis 
"Hydrograph  analysis,  *  Rainfall-runoff  relation- 
ships, 'Watersheds,  Base  runoff,  Rainfall  excess, 
Storm  runoff,  Harmonic  analysis,  Frequency  analy- 
sis, Hydrologic  models,  Synthetic  hydrology 
Analog  models. 

Identifiers:  Linear  system,  Impulsive  response, 
Convolution  integral,  Laplace  transform,  Fourier 
transform,  Input  matrix,  Output  vector,  Kernel  vec- 
tor. 

Rainfall-runoff  relation  were  expressed  by  the  con- 
volution integral.  The  kernel  function  was  evalu- 
ated by  Fourier  transform,  Laplace-Gamma  and 
Direct  methods.  Three  analytical  examples  (known 
kernels)  were  analyzed.  Date  of  1059  storms  from 
55  Indiana  watersheds  ranging  from  3  to  296  sq. 
mi.  were  assembled.  The  results  indicated  that  for  a 
third  of  the  storms  oscillatory  kernels  resulted. 
Oscillations  were  not  necessarily  due  to  nonlineari- 
ties  but  can  arise  from  random  errors  in  the  data 
Regardless  of  the  shape  of  the  kernel,  output 
reproduction  was  accurate.  Kernels  from  a 
watershed  varied  from  storm  to  storm.  These  dif- 
ferences can  be  described  in  terms  of  time  lag  and 
maximum  ordinate,  and  are  indicative  of  system 
nonlinearity.  Grouping  of  dimensionless  kernels  ac- 
cording to  the  above  mentioned  parameters  is  the 
basis  for  a  suggested  method  of  prediction,  using 
trend  relationships  between  maximum  ordinate  and 
base  time,  and  between  the  former  and  time  lag. 
Harmonic  analysis  of  stage  recorder  response  was 
presented,  with  the  conclusion  that  for  all  natural 
storms  no  significant  signal  deformation  is  ex- 
pected. Design  and  construction  of  an  electronic 
analog  simulator  for  rainfall-runoff  studies  were 
described.  Preliminary  investigation  indicated  that 
the  analog  is  linear  and  be  used  to  estimate 
response  to  natural  storms.  (Author) 
W68-00907 
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RESPONSE      OF      FLOAT      TYPE      STAGE 
RECORDER  SYSTEMS, 

Purdue  Univ.,  Lafayette,  Indiana. 
J  W.Delleur,  and  D.  Blank. 
Proceedings,  the  International  Hydrology  Symposi- 
um    Colorado    State    University,    Fort    Collins, 
Colorado,  Vol.  l,pp  165- 172, September  1967. 

Descriptors:  Harmonic  analysis,  Frequency  analy- 
sis, *Floats.  .  , 
Identifiers.  Stage  recorder,  Sonic  transducer. 

A  watershed  may  be  analyzed  as  a  hydrologic 
svstem  considering  the  rainfall  excess  as  the  input 
and  the  direct  runoff  as  the  output.  The  analysis  of 
the  watershed  response  is  in  turn  dependent  on  the 
response  of  the  measuring  devices.  The  frequency 
response  and  the  phase  distortion  of  the  measuring 
equipment  are  needed  in  the  evaluation  of  the 
hydrologic  system  performance.  This  information 
is  of  particular  importance  in  urban  watersheds 
because  their  drainage  areas  are  usually  small  and 
the  time  elements  are  often  very  short.  For  the 
above  purpose,  a  float  type  stage  recorder  was  in- 
stalled above  an  oscillating  tank  used  for  generat- 
ing the  water  level  fluctuations.  The  tank  can  be 
subjected  to  a  vertical  harmonic  motion  with  am- 
plitudes ranging  from  4  to  10  inches  and  frequen- 
cies 2  to  15  cycles  per  minute.  The  dynamic  equa- 
tions of  motion  of  the  float  are  developed  with  and 
without  taking  into  account  the  influence  of  the 
friction  forces.  The  motion  of  the  water  surface  as 
recorded  by  a  sonic  transducer  was  compared  with 
the  motion  of  the  float  as  obtained  from  the  stage 
recorder  The  results  indicate  that  the  float  follows 
the  motion  of  the  surface  of  the  water  very  closely, 
and  that,  within  the  amplitude  and  frequency  range 
tested,  there  is  no  significant  signal  deformation. 
(Author) 
W68-00908 

A  MOISTURE-BALANCE  PROFILE  ON  THE 
SIERRA  NEVADA, 

Nevada  Univ.,  Reno,  Desert  Research  Institute. 
Charles  F.  Armstrong,  and  Charles  K.  Stidd. 
J  Hydrol,  Vol  5,  No  3,  pp  258-268,  Sept  1 967.  1 1  p, 
7  fig,  3  ref. 

Descriptors:  'Precipitation  (Atmospheric),  ♦Cli- 
matology, "Orography,  'Water  balance,  'Intercep- 
tion Rain,  Snow,  Hydrologic  cycle.  Moisture, 
Precipitation  gages.  Runoff,  Mountains,  Stream 
gages. 

Identifiers:  'Precipitation  distribution  in  moun- 
tains, Thornthwaite  method. 

Profiles  have  been  developed  showing  the  variation 
with  elevation  of  runoff,  evapotranspiration.  inter- 
ception, and  precipitation.  Rain  gage  data  are  so 
scattered  that  a  smooth  profile  cannot  be  drawn 
with  confidence.  The  correlation  of  runoff  with 
elevation  is  0.85  and  the  correlation  of  precipita- 
tion with  altitude  is  0.69.  Scatter  in  precipitation 
data  is  caused  by  the  nearly  complete  dependence 
of  precipitation  gage  catch  on  local  exposure  fac- 
tors To  estimate  the  relation  of  precipitation  to  al- 
titude a  water  budget  method  is  used.  Streams 
were  gaged  at  bedrock  control  points  to  minimize 
subsurface  runoff.  Evaporation  and  evapotrans- 
piration were  estimated  by  the  Thornthwaite 
method.  Interception  was  estimated  by  empirical 
methods  using  field  observation  and  study  of  topo- 
graphic maps.  Runoff  intensity  increased  linearly 
with  altitude,  but  total  precipitation  reached  a  max- 
imum at  about  5,000  ft  altitude.  The  crest  of  the 
mountain  range  is  over  8,000  ft  high.  (Knapp- 
USGS) 
W68-00944 

TEMPERATURE    AND   CURRENT    OBSERVA- 
TIONS  IN  CRATER  LAKE,  OREGON, 

Oregon  State  Univ.,  Corvalhs.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00954 


THE   RIVERS   OF   THE   NAMIB    AND  THEIR 

DISCHARGE  INTO  THE  ATLANTIC.  PART  II: 

OMARURUANDUGAB,  cum/, 

Namib    Desert    Research    Station,    South    West 

Africa. 

H.W.Stengel. 

Sci  Papers  of  the  Namib  Desert  Res  Station.  No  30, 

Dec  1966.  35  p,  18  figs,  3  plates. 

Descriptors:  'Rivers,  Runoff.  'Watersheds 
(Basins),  'Rainfall-runoff  relationships.  Ground- 
water, Dissolved  solids.  Water  quality,  Flow  rates, 
'Hydrologic  data.  River  beds,  Rainfall  disposition. 
Floods,  Intermittent  streams,  Wet  seasons,  Atlantic 
Ocean,  'Discharge  (Water),  Deltas,  Cross-sec- 
tions. .  „,  .  r  . 
Identifiers:  'Namib  Desert,  South  West  Africa, 
Omaruru  Rivers,  U gab  River,  'River  mouth. 

The  Omaruru  and  Ugab  rivers,  belonging  to  the 
central  runoff  area  of  southwestern  Africa  have 
been  poorly  documented  unlike  the  Swakop  and 
Kuiseb  rivers  of  the  same  area.  Further  information 
was  sought  regarding  these  rivers.  Rainfall  in  the 
catchment  area,  flow  of  the  river  to  the  Atlantic, 
descriptions  of  the  mouth  of  the  rivers  and  quality 
of  the  groundwater  were  discussed.  The  TDS  (total 
dissolved  solids)  content  of  the  Omaruru  averaged 
+  500  ppm.  The  TDS  content  of  the  Ugab  rose 
sharply  from  Sorris-Sorris  to  Brack  puts  and  then 
steadily  declined  up  to  the  coast.  Nearly  al  the 
samples  of  the  Ugab  had  an  average  TDS  of  1800 
ppm  The  remainder  were  affected  by  the  Brand- 
berg  West  Mine,  the  only  water  consumer  of  the 
lower  course.  (Affleck-Ariz) 
W68-0100I 
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RAINFALL  INTENSITY  COMPARISONS  FROM 
ADJACENT  6-HOUR  AND  24-HOUR  RECORD- 
ING  RAIN  GAGES,  ,.„■•: 

Soil  and  Water  Conservation  Research  Division. 
Southwest  Watershed  Research  Station.  Tucson. 

Arizona. 

K.G.Renard.andH.B.Osborn. 

Water  Resources  Research.  Vol  2,  No  1,  pp  145- 

146,  Jan  1966.  2  p,  1  fig. 

Descriptors:  'Rain  gages,  'Rainfall  intensity  Rain- 
fall   disposition.    Thunderstorms,    Meteorological 

Identifiers:  Walnut  Gulch  Experimental 
Watershed,  Tombstone,  Arizona. 

Four  widely  separated  sites  were  selected  on  the 
Walnut  Gulch  Experimental  Watershed  in 
southeastern  Arizona  for  installation  of  adjacent  6- 
hour  and  24-hour  recording  rain  gages,  so  that 
comparisons  might  be  made  of  the  precipitation  in- 
tensities as  derived  from  the  records  from  the  two 
types  of  gages.  The  maximum  2-,  5-,  10-,  and  15- 
minute  intensities  for  all  thunderstorms  exceeding 
0  25-inch  total  rainfall  were  compared.  The  short- 
duration  intensity  values  derived  from  the  6-hour 
records  were  higher  and  more  nearly  correct  as  op- 
posed to  the  24-hour  records.  The  average  2-  5-, 
10-  and  15-minute  intensities  from  the  24-hour 
gages  were  13,  6,  5.5  and  Vk  low,  as  compared 
with  corresponding  intensities  from  the  6-hour 
'ages.  (Blecker-Ariz) 


The  monsoon  rainfall  has  been  characteristic  o 
drought  conditions  over  most  of  the  northern  part 
of  India.  The  worst  affected  areas  were  Bihar  an 
east  Uttar  Pradesh.  Some  parts  of  Bihar  receive 
deficit  rainfall  while  other  parts  were  affected  b 
floods.  Although  6  depressions  from  the  Bay  c 
Bengal  crossed  inland  during  the  period,  only  tw 
of  them  penetrated  deep  into  the  country  but  the 
did  not  improve  the  overall  rainfall  situation.  Du 
ing  the  first  week  of  July  and  the  last  week  of  M 
gust  when  break  monsoon  conditions  prevailet 
heavy  rains  occurred  in  the  upper  catchments  I 
the  rivers  in  Bihar,  which  sent  their  lower  basins  i 
flood,  ironically  enough  when  other  parts  of  tt 
State  were  experiencing  drought  condition 
(Blecker-Ariz) 
W68-00714 


WHY  IT  DIDN'T  RAIN  IN  1967, 

Australia.  Bureau  of  Meteorology,  Victoria. 
A.  K.  Hannay. 

J  of  Agr  (Victoria),  Vol  66,  Part  1,  pp  6-7,  it\ 
1968.  2  p,  3  maps. 

Descriptors:  'Air  circulation,  'Anticyclow 
•Rainfall  disposition.  Probability,  Synoptic  ana; 
sis  Atmospheric  pressure,  lsohyets.  Fronts  (/ 
mospheric).  Convection,  Air  masses,  Metec 
water,  Droughts. 
Identifiers:  Australia. 

Between  January  and  June  of  1967,  there  was 
almost  complete  reversal  of  the  pastoral  situati 
that  existed  in  Australia  for  the  same  period 
1966  The  reversal  was  related  to  the  circulatic 
in  the  various  levels  of  the  atmosphere.  The  usi 
west  to  east  progression  of  atmospheric  eddies 
the  south  was  effectively  stopped  or  stalled  for  1c 
periods.  The  blocking  pattern  had  been  shown 
frequent  slow-moving  anti-cyclones  in  the  sou 
east  centered  much  Farther  south  than  usual  R 
did  not  occur  since  one  of  the  components  of  ra 
sustained  upward  motion  in  the  atmosphere  \ 
absent.  The  use  of  the  probability  approach,  r 
the  theory  of  persistence  of  synoptic  types, 
dicated  that  there  should  be  a  return  to  non 
rainfall  behavior  at  Melbourne  in  Autumn,  IV 
(Blecker-Ariz) 
W68-00717 

RAINFALL  INTENSITY  AND  ELEVATION  j 
SOUTHWESTERN  IDAHO, 

U   S  Dept.  of  Agriculture,  Agr.  Research  Serv. 

Soil  and  Water  Conserv.  Div.,  Northwest  Hyd 

Res.  Center,  Boise,  Idaho;  Michigan  Univ.,  1} 

Arbor. 

Charles  F.Cooper. 

Water  Resources  Res,  Vol  3,  No  1,  pp  131-1 

1967.  7  p,  4  fig,  2  tab. 


wl 


8-00694 


RAINFALL     AND     FLOODS     DURING     1966 
SOUTHWEST  MONSOON  PERIOD. 

India   Meteorological  Department,   Headquarters 
Office,  Hydrology  Section,  New  Delhi. 

Indian  J  of  Meteorol  and  Geophys,  Vol  18,  No  3, 
pp  329-334,  July  1 967.  6  p,  2  fig,  6  chart. 

Descriptors:  'Rainfall  disposition,  'Meteorological 
data     'Monsoons.    'Floods.    Rivers.    'Droughts, 
Precipitation   excess.   Moisture   deficit,   lsohyets, 
Fronts,  Catchment  basins.  Storms. 
Identifiers:  India. 


Descriptors:  'Rainfall  intensity,  'Elevation  *< 
gages  'Storms.  Precipitation  (Atmospnei 
•Hysometric  analysis.  Seasonal,  Idaho.  Con 
tion  Orography,  Probable  maximum  precipitati 
Cloudbursts,  Meteorological  data.  Frequency  ai 
ysis,  Rainfall  disposition. 

The  93-sq-mile  Reynolds  Creek  watershed I  in  I 
Owyhee  Mountains  of  southwestern  Idaho  has 
approximately  1   recording  rain  gage  per  sq 
operating  since  1960.  Average  precipitation  ra . 
from  8  inches  in  the  lower  part  of  the  Reyn 
Valley  to  28  inches  at  highest  elevation.  1  ota 
nual  precipitation  increases  about  4  in  for  > 
1000-foot  increase  in  elevation.  High  intensity 
fall  results  chiefly  from  spring  and  summer  M 
with  a  strong  convective  component  There  ■ 
apparent  relationship  between  elevation  and  " 
intensity  or  between  elevation  and  total  am 
falling  at  any  given  intensity.  Since  high  inte 
rainfall  is  strongly  localized,  there  is  high  prom 
ty  that  it  will  not  be  sampled  by  a  single  rand 
placed  gage.  The  study  reinforced  previous  o- 
vations  that  rain  gage  densities  of  1  or  2  perl1- 
miles  are  not  adequate  to  determine  probabiii^ 
infrequent  high  intensity  rains  within  reasoi 
time.  Apparent  lack  of  relationship  between 
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II  intensity  and  elevation  suggests  that  data  from 
:cessible  valley  stations  can  be  used  to  estimate 
lative  occurrence  of  high  intensity  rains 
roughout  an  area  of  appreciable  range  in  eleva- 
>n.  (Blecker-Ariz) 
68-00724 


•ASIBILITY  STUDY  OF  QUANTITATIVE 
\DAR  MEASUREMENT  OF  PRECIPITATION 
SLAKE  MICHIGAN, 

inoisUniv,  Urbana. 

jnley  A.  Changnon,  Jr.,  and  Floyd  A.  Huff. 

liv  Illinois  Water  Resour  Center,  Final  Rep,  June 

66.  1 8  p.  3  fig,  3  tab,  16  ref. 

iscriptors:  Water  yield,  Hydrologic  budget.  Lake 
chigan,  Computer  models,  Meteorology,  Cli- 
itology,  Lake  basins,  Analytical  techniques, 
dar,    Approximation    method.    Climatic    data, 

.■cipitation  (Atmospheric). 

is  report  describes  research  and  findings  of  a  1- 
project  primarily  directed  toward  use  of  radar  to 
tain  accurate  estimates  of  presently  unmeasured 
icipitation  over  Lake  Michigan.  Detailed  cli- 
tological  analysis  was  performed  to  obtain 
leralized  estimates  of  mean  annual  and  seasonal 
cipitation  to  determine  reasonable  explanations 

mean  precipitation  patterns  derived.  Results 
ved  to  evaluate  need  for  a  future  radar-instru- 
nted  project.  One  of  2  radar  techniques  studied 
iwed  promise  for  accurately  measuring  lake 
cipitation  on  a  seasonal  basis.  This  is  based  on 

interpolation  of  radar-indicated  precipitation 
iig  raingage  data  from  both  sides  of  the  lake  to 
ibrate  the  radar.  Data  from  19  rain  periods  on  2 
ise  raingage  networks  were  used  to  evaluate  the 
adar  techniques.  Climatological  analysis  of  lake 
cipitation  was  based  on  widespread  and  long- 
J)  land  data,  island  station  data,  and  new  infor- 
tion  from  recent  research  on  how  the  lake  af- 
ts  the  precipitation  processes. 
8-01011 


?ICIENT   DESIGN   AND   UTILIZATION   OF 
INFALL  NETWORKS, 

>rgia  Institute  of  Technology,  Atlanta. 

M.  Snyder,  and  B.  M .  Courtney. 

»l  Rep,  Sch  Civ  Eng,  Georgia  Inst  Technol,  June 

7.  103  p,  36  fig,  19  tab,  9  ref,  2  append. 

criptors:    *Rainfall,  Statistical   analysis.   Rain 
:s,  Optimum  use,  Stream  gages.  Rainfall  inten- 

itifiers:  Eigenvalues. 

ithly  rainfall  data  were  analyzed  by  methods  of 
tivariate  statistics.  The  analysis  was  designed  to 
irate  complex  patterns  of  rainfall  variability  in 
:er  and  in  summer  into  simpler  independent 
ems.  Independent  components  of  rainfall  pat- 
were  studied  in  an  attempt  to  detect  relation- 
s  with  network  size  and  configuration,  with 
ntation  of  the  gages  to  landsurface  slope,  and 
gage  elevation.  The  study  was  only  nominally 
essful.  It  has  been  clearly  demonstrated  that 
:ivanate  statistics  provide  a  powerful  and  effi- 
t  tool  in  rainfall  data  analysis.  It  has  also  been 
rly  demonstrated  that  rainfall  patterns  can  be 
en  up  into  simpler,  independent  patterns, 
'ever,  the  definition  of  relationships  between 
tall  and  network  physical  characteristics  could 
se  brought  to  useful  form.  However,  sufficient 
from  networks  large  enough  for  such  deter- 
itions  were  not  available. 
1-01016 

.  Evaporation  and 
inspiration 

i  ?£.l!S£,0F  S0IL:  THERMAL  REGIMES 
1  AMBIENT  PRESSURES, 

;■  Department  of  Agriculture,  Agr.  Research 

ice   Snake  River  Conserv.  Center,  Kimberly, 

o;  University  of  California,  Davis 
•  Cary. 


Agr  Meteorol,  Vol  4,  No  5,  pp  353-365,  Sept  1967 
1 3  p,  3  fig,  3  tab,  I  8  ref. 

Descriptors:  'Evaporation  control,  *Drying,  *Soil 
moisture,  Water  vapor,  *Soil  temperature,  ♦Air- 
earth  interfaces,  Water  loss,  Arid  lands,  Fluctua- 
tion, Soil  profiles.  Diurnal,  Heating,  Cooling,  Heat 
flow,  Vapor  pressure,  Diffusion,  Mulching,  Ther- 
mal properties,  Atmospheric  pressure,  Geothermal 
studies.  Osmotic  pressure. 
Identifiers:  *Ambient  pressure. 

Importance  of  evaporation  from  soil  can  hardly  be 
over-emphasized  when  one  considers  the  vast  arid 
regions  on  earth.  An  insulated  lucite  cylinder  18 
cm  in  diameter  and  75  cm  deep  was  used  to  hold  a 
Columbia  loam  soil  sample.  9  experimental  treat- 
ments using  continuous  heating,  continuous  cool- 
ing, alternating  temperature  patterns,  and  various 
ambient  pressures  in  all  combinations  were  tested. 
The  theory  of  water  vapor  contributing  to  evapora- 
tion is  examined  using  equations.  Thermal 
gradients  will  produce  significant  fluxes  of  water 
vapor  in  a  moist  soil  profile  which  is  subjected  to 
natural  diurnal  temperature  changes.  Water  loss 
from  soils  is  dependent  on  these  thermal  gradients 
and  soil  temperatures.  Transfer  of  water  vapor  up- 
ward through  the  dry  layer  to  the  soil  surface  is  not 
strictly  a  molecular  diffusion  process.  Loss  of  soil 
moisture  may  be  reduced  by  reducing  the  transfer 
coefficient  of  water  vapor  between  the  moist  soil 
and  the  atmosphere.  Another  way  is  to  insulate  soil 
from  the  energy  supply  of  the  atmosphere.  The  dry- 
ing of  soil  is  basically  a  heat-flow  problem  with 
some  parameters  affecting  heat-flow  controlled  by 
the  simultaneous  transport  of  soil  moisture. 
(Blecker-Ariz) 
W68-00700 


FAO/UNESCO/WMO  AGROCLIMATOLOGY 
SURVEY  OF  A  SEMI-ARID  AREA  SOUTH  OF 
THE  SAHARA, 

Food  and  Agriculture  Organization  of  the  United 

Nations-Rome. 

Jacques  Cocheme. 

Nature  and  Resources,  Vol  2,  No  4,  pp  1-10  Dec 

1966.  lOp. 

Descriptors:  Moisture  availability,  *Semiarid  cli- 
mates. Variability,  Effective  precipitation, 
Evapotranspiration,  Rainfall  intensity,  Field  crops, 
♦Hydrologic  budget,  Evaporation,  Crop  response! 
Photopenodism,  Rainfall  disposition,  Radiation 
Agriculture,  Climatic  data,  Climatic  zones,  Eco- 
types,  Temperature. 

Identifiers:  *Agroclimatology,  *Climatic  resources, 
Semiarid  lands. 

This  survey  inventoried  climatic  resources  of  a 
semi-arid  tropical  area  in  Africa  south  of  the 
Sahara.  Due  to  climatic  zonation,  native  vegetation 
and  soils  were  arranged  zonally.  Annual  rainfall  fol- 
lowed normal  distributions.  There  was  little  varia- 
tion in  overall  mean  amount  of  rain  per  rainy  day, 
about  14  mm.  Intensity  duration  studies  showed 
rates  as  high  as  100  mm  were  obtainable  for  short 
periods  of  time.  Monthly  mean  potential 
evapotranspiration  was  calculated  according  to 
Penman's  formula,  and  was  found  to  be  distributed 
zonally.  Variability  calculations  over  a  1 0  yr  period 
showed  annual  potential  evapotranspiration  to  be  4 
times  less  variable  than  rainfall.  Annual  water 
budget,  based  on  monthly  mean  amounts,  was  stu- 
died with  agroclimatic  interest  in  water  deficit, 
water  surplus,  runoff,  evaporation  loss  and  effec- 
tive rainfall.  4  periods  of  availability  of  water  were 
based  on  histograms  of  monthly  mean  rainfall  and 
potential  evapotranspiration.  This  survey  included 
parts  of  the  following  countries:  Senegal,  Mau- 
ritania, Mali,  Upper  Volta,  Ghana,  Togo, 
Dahomey,  Niger,  Nigeria,  Cameroon  and  Chad. 
(Blecker-Ariz) 
W68-00702 


NEW   METHODS   FOR   DETERMINING   LAKE 
EVAPORATION  LOSS, 

Illinois  State  Water  Survey,  Urbana,  Illinois. 
John  B.  Stall,  and  Wyndham  J.  Roberts. 


J  Amer  Water  Works  Assoc,  Vol  59,  No  1 0  Part  1 
pp  1249- 1 256,  Oct  1967.  8  p,  5  fig. 

Descriptors:  *Evaporation,  "Lakes,  'Evaporation 
pans,  *Wind  velocity,  "Methodology,  Hydrologic 
cycle,  "Energy  budget,  "Air  temperatore,  Air- 
water  interfaces.  Dew  point,  Winds,  Solar  radia- 
tion. Data  collections,  Water  supply,  Reservoir 
storage,  Water  loss.  Reservoir  yield,  Variability. 

Quantitatively  evaporation  accounts  for  a  major 
portion  of  the  water  involved  in  the  hydrological 
cycle.  Water  supply  systems  that  utilize  impound- 
ing reservoirs  suffer  considerable  loss  from 
evaporation  at  the  lake  surface.  The  evaporation  of 
water  from  a  free  surface  is  discussed.  The  use  of 
the  Class  A  evaporation  pan  for  the  direct  measure- 
ment of  evaporation  is  discussed  along  with  its 
draw  backs.  A  methodology  for  the  computation  of 
both  pan  and  lake  evaporation,  was  developed  by 
research  scientists  of  the  Environmental  Services 
Administration  -  Weather  Bureau.  An  energy 
budget  for  water  evaporation  from  a  pan  and  a  lake 
were  determined.  The  four  key  factors  in  climate 
that  were  responsible  for  pan  and  lake  evaporation 
were  air  temperature,  dew  point  temperature,  wind 
movement  and  solar  radiation.  (Blecker-Ariz) 
W68-00709 


EVAPORATION  FROM  VEGETATED  AND 
FALLOW  SOILS, 

U.  S.  Geological  Survey,  Buckeye,  Arizona. 

T.  E.  A.  Van  Hylckama. 

Water  Resources  Res,  Vol  2,  No   1,  pp  99-103 

1966.  5  p,  3  fig,  2  tab. 

Descriptors:  "Water  loss,  "Fourier  analysis, 
"Evaporation,  Recharge,  "Vegetation  effects! 
Water  table,  Evapotranspiration,  "Lysimeters,  Soil 
moisture,  Tamarisk,  Diurnal. 

In  1962  five  evapotranspirometers  were  located 
southeast  of  Buckeye,  Ariz.  Two  were  planted  in 
salt  cedar  and  the  others  were  left  bare.  The  goal 
was  to  determine  the  water  losses  from  bare  soil 
compared  with  losses  from  vegetated  soil  exposed 
to  virtually  identical  natural  surroundings.  Har- 
monic analysis  provided  a  method  of  describing 
periodic  phenomena.  The  double  peak  of  the 
second  harmonics  was  present.  The  first  peak  (in 
the  morning)  was  due  to  actual  evaporation,  the 
second  (in  the  evening)  was  due  to  recharge.  The 
near  disappearance  of  the  second  harmonic  in  the 
middle  of  July  was  explained  by  assuming  that  the 
vegetation  covered  the  soil.  The  reappearance  of 
the  second  harmonic  in  August  and  September  was 
possibly  due,  not  to  evaporation,  but  to  recharge  of 
the  soil  above  the  water  table.  (Blecker-Ariz) 
W68-00716 


STATUS  OF  EVAPORATION  MEASUREMENTS 
IN  THE  UNITED  STATES, 

U  S  Geological  Survey. 

G.  Earl  Harbeck,  Jr. 

Int  Ass  of  Sci  Hydrol,  Publ  No  78,  pp  285-291 

Bern,Switz,  1967.  7  p,  19  ref. 

Descriptors:  "Evaporation,  "Reservoir  evapora- 
tion, "Methodology,  "Energy  budget,  Evaporation 
pans,  Mass  transfer,  Reservoir  design,  Networks, 
Water  loss,  Climatic  data. 

Identifiers:  Evaporation  maps,  Eddy-flux  method, 
Lake  Hefner  study,  Salton  Sea  study. 

Techniques  for  the  measurement  of  evaporation 
from  reservoirs  are  described.  The  choice  of 
technique  is  largely  economic.  The  energy  budget 
method  gives  accurate  information  at  most  reser- 
voirs but  it  uses  expensive  equipment  and  much 
manpower.  Estimates  of  evaporation  from  evapora- 
tion maps,  which  in  turn  are  based  on  evaporimeter 
data,  are  adequate  for  most  purposes.  A  mass- 
transfer  technique  is  often  suitable  for  small  ponds 
or  reservoirs  but  it  is  not  successful  when  inflow 
and  outflow  are  large  in  comparison  with  reservoir 
volume.  The  eddy-flux  method  involves  measure- 
ment of  vertical  atmospheric  turbulence  and  short 
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term  fluctuation  of  properties  such  as  heat  water 
vapor  or  momentum.  The  theory  is  simple  and 
rigorous,  but  instrumentation  is  as  yet  un- 
developed. The  amount  of  data  produced  would  be 
large  enough  to  make  computer  solutions  attrac- 
tive. (Knapp-USGS) 
W68-00956 

RESEARCH  ON  EVAPORATION  REDUCTION 
RELATING  TO  SMALL  RESERVOIRS,  1963-65, 

Arizona  Univ,  Tucson,  Institute  of  Water  Utiliza- 
tion, Agr  Exp  Station. 

For  primary  bibliographic  entry  see  Field  OJb. 
For  abstract,  see  . 
W68-00999 

STUDY    OF   WATER    EVAPORATION    FROM 

SOILS, 

U.S.S.R.  Institute  of  Physical  Chemistry. 

B.  V.  Deryagin,  N.  N.  Zakhavayeva,  and  A.  M. 

Lopatina. 

Soviet  Soil  Sci,  Vol  2,  pp  147-1 50,  Feb  1966.  4  p.  3 

fig,  1  tab,  17  ref. 

Descriptors:  *Evaporation  control,  'Coatings. 
*Thin  films,  *Soil  moisture.  Capillary  action,  Re- 
tardants.  Molecular  structure.  Water  loss, 
Monomolecular  films.  Quartz,  Sands,  Porosity. 
Dispersion,  Laboratory  tests.  Wetting,  Alcohols, 
Reservoir  evaporation,  Air-earth  interfaces,  Sur- 
factants, Saturation. 
Identifiers:  "Thermostats,  Aliphatic  acid. 

Studies  were   made  of  water  evaporation  from 
quartz  sand  with  varying  degrees  of  dispersion. 
Film  from  a  solution  in  a  hexane  of  aliphatic  acid  or 
alcohol  was  applied  to  the  surface  of  sand  which 
had  been  wetted  with  water.  The  sample  was  put  in 
thermostat  and  at  a  specific  temperature  and  air 
moisture,  water  was  evaporated  from   the   soil. 
Evaporation  of  water  from  soil  decreased  whenever 
the  soil  surface  was  coated  with  films  of  aliphatic 
acids  of  different  molecular  weight.  As  length  of 
the  molecular  chain  decreased,  evaporation  rate 
decreased.  Similar  results  were  obtained  with  al- 
cohol films.  Coatings  from  a  solution  of  mynstic 
acid    in    a    hexane    produced    more    significant 
decrease  in  water  evaporation  than  pure  hexane.  A 
film  of  aliphatic  acid  was  effective.  Water  evapora- 
tion was  decreased  by  two-thirds  when  hydropho- 
bic coatings  of  polysiloxane  liquids  (ethylpolysilox- 
ane      methylpolysiloxane,     isobutylpolysiloxane) 
were  applied  to  the  soil  surface.  Soils  to  which 
coatings  of  surface -active  and  hydrophobizing  sub- 
stances (polysiloxane  liquids)  were   applied,  lost 
their  capactiy  to  be  saturated  by  the  liquid  after  re- 
peated wetting  (after  drying).  (Blecker-Anz) 
W68-01006 

2E.  Streamflow  and 
Runoff 

FLOW  DURATION  OF  OHIO  STREAMS  BASED 

ON  GAGING-STATION  RECORDS  THROUGH 

1965,  „  ,      .       ... 

U.  S.  Geological  Survey,  Columbus,  Ohio. 

William  P.  Cross. 

Ohio  Div  Water  Bull  42,  1968.-68  p.  1  map,  2  tab. 

Descriptors:  *Streamflow,  "Frequency  analysis, 
♦Discharge  (Water),  'Data  collections,  ♦Ohio, 
Flow  characteristics.  Peak  discharge,  Floods.  Sur- 
face waters.  Low  flow.  Streams,  Running  waters, 
Hydrologic  data,  Gaging  stations,  Stream  gages, 
Average  flow. 

Identifiers  *Low-flow  frequency,  ♦Flow  duration. 
Annual  flow.  High  flow,  Mean  flow,  Flow  frequen- 
cy, Periodic  observations. 

Flow-duration  tables  are  presented  for  164  gaging 
stations  in  Ohio  for  the  10-yr  period  ending  Sept 
30,  1 965 .  Only  60  of  the  gages  are  on  streams  unaf- 
fected by  storage  structures.  A  map  shows  loca- 
tions of  all  gaging  stations  for  which  flow-duration 
tables  are  included.  The  5-yr  records  are  included. 


but  records  less  than  3  yr  in  length  are  omitted  and 
appear  in  another  listed  report.  The  location  of 
each  gage  is  described;  the  drainage  area  for  each 
gaged  stream,  the  period  of  record,  the  computed 
maximum,  minimum,  and  mean  discharges,  and  re- 
marks are  given  for  each  station.  ( Knapp-USGS ) 
W68-00670 

A  TECHNIQUE  FOR  THE  EVALUATION  OF 
DROUGHT  FROM  RAINFALL  DATA, 

Republic  of  South  Africa,  Department  of  Water 
Affairs,  Division  of  Hydrological  Research,  Pre- 
toria. ...  ..   _ 

P.  H.  Herbst,  D  B.  Bredenkamp,  and  H.  M.  U. 

J  of  Hydrology  -  Amsterdam,  Vol  4,  No  3,  pp  264- 
272,  Oct  1966.  9  p,  2  fig. 

Descriptors:  *Time,  'Droughts,  'Analytical 
techniques.  Computers,  Rainfall  disposition. 
Precipitation  intensity,  Duration  curves.  Data  col- 
lections, Meterological  data.  Depth-area-duration 
analysis.  Annual,  Seasonal,  Variability,  Monthly, 
Moisture  deficit.  . 

Identifiers:  Drought  severity.  Drought  index. 

Tests  are  given  to  determine  the  duration  and  in- 
tensity of  droughts,  the  onset  of  drought  and  the 
termination  of  droughts.  Included  are  the  precondi- 
tions that  monthly  rainfall  must  follow  in  order  to 
be  used  in  these  tests.  An  index  of  drought  severity 
was  developed  to  compare  droughts  of  varying  du- 
ration and  intensity  in  regions  of  high  or  low  rain- 
fall irrespective  of  the  seasonal  variation  in 
precipitation.  The  tests  are  programmed  for  a  com- 
puter in  order  to  facilitate  the  investigation  of  data 
from  a  large  number  of  rainfall  stations.  (Blecker- 
Ariz) 
W68-00741 

HYDRAULIC  GEOMETRY  OF  ILLINOIS 
STREAMS, 

111  State  Water  Survey,  Urbana,  HI. 

John  B.  Stall,  and  Yu-SiFok. 

ill  Univ  Water  Resources  Center.  Res  Rep  No  15. 

July  1968.  47  p,  26  fig,  10  tab,  39  ref. 

Descriptors:  'Channel  morphology.  'Discharge 
coefficients,  'Flow  characteristics,  'Hydraulic  pro- 
perties 'Hydrodynamics,  Illinois.  Open  channel 
flow,  Drainage  density,  Roughness  (Hydraulic), 
Shape,  Slopes,  Width.  Geomorphology,  Velocity, 
Equations.  ,      .. 

Identifiers.  Hortons  law,  Strahler  net,  Hydraulic 
geometry.  Stream  order,  Rating  curves. 


A  consistent  pattern  was  evaluated  in  which  the 
width  depth,  and  velocity  of  flow  in  a  stream  vary 
along  the  course  of  the  stream  at  a  constant 
discharge  of  given  frequency.  These  channel 
characteristics  are  termed  hydraulic  geometry  and 
constitute  an  interdependent  system  which  is 
described  by  a  series  of  graphs  of  simple  form  or 
by  simple  power  equations.  The  data  from  166 
stream  gaging  stations  in  Illinois  are  assembled  and 
used  to  develop  the  hydraulic  geometry  parameters 
of  these  streams.  Results  are  presented  as  separate 
sets  of  equations  for  18  river  basins  in  lllinois_ 
Stream  characteristics  are  related  to  frequency  of 
discharge  and  to  drainage  area  as  independent  vari- 
ables Stream  velocities  computed  from  hydraulic 
geometry  equations  check  favorably  with  actual 
Itream  velocities.  These  equations  are  used  to  pre- 
dict the  average  depth  and  velocity  of  now  at 
problem  locations  on  the  stream  where  no  mea- 
surements are  available,  allowing  computation  of 
the  reoxygenation  capacity  of  the  stream,  which  is 
valuable  for  many  purposes  in  water  resources 
development.  (Knapp-USGS) 
W68-00806 


Descriptors.       'Drainage      systems,       'Runoff. 
♦Watersheds  (Basins),  Alaska,  Precipitation.  Per- 
mafrost, Evapotranspiration 
Identifiers:  'Alaskan  Coastal  Plain.  Stream  chemis- 
try. 

A  4-summer  hydrologic  record  from  a  1.6-sq  km 
drainage  basin  at  Barrow,  Alaska,  is  analyzed.  Ru- 
noff varied  greatly  from  storm  to  storm,  occurring 
primarily  through  and  over  the  tundra  mat  and  a 
polygonal  trough-pond  system.  Analyses  of  hydro- 
graphs  revealed:  (a)  lag  times  generally  from  3  to 
10  hr;  (b)  50  hr  and  occasionally  160-hr  recession 
constants;  and  (c)  runoff  from  individual  storms 
between  1  and  70<£.  The  43-yr  means  of  summer 
climate  are:  thaw  period,  88  days;  precipitation,  58 
mm  About  5<£  of  the  thaw  season  precipitation 
normally  runs  off.  Pan  evaporation  for  an  average 
thaw  season  is  about  160  mm  and  evapotranspira- 
tion, which  is  essentially  in  balance  with  precipita- 
tion, is  about  60  mm.  Precipitation  chemistry 
showed  no  correlation  with  storm  direction  As- 
suming all  winter  precipitation  runs  off.  and  the 
data  spatially  and  temporally  representative,  about 
50<*  of  the  measured  annual  precipitation  in  thi; 
region  runs  off  into  the  Arctic  Ocean.  (Llavenas 
USGS) 
W68-00830 

FUNDAMENTAL  FLOWS  IN  POROUS  MEDIA, 

State  Rivers  and  Water  Supply  Comm,  Victor' 
Australia.  ..... 

For  primary  bibliographic  entry  see  Field  08B. 

For  abstract,  see . 

W68-00833 

THE    VARIATION    OF   DRAINAGE    DENSITY 

WITHIN  A  CATCHMENT, 

Exeter  Univ.,  Exeter.  England. 

K  J.  Gregory,  and  D.E.  Walling^ 

Bull  Int  Ass  Sci  Hydrol,  Vol  13.  No  2,  pp  61-64- 

June  1968.  8  pp,  2  fig.  24  ref. 

Descriptors:  'Drainage  density,  'Streamflov 
♦Streamflow  forecasting,  'Mathematical  model- 
Drainage  patterns  (Geologic),  Tnbutane 
Discharge  (Water).  Hydrology.  Non-perenm; 
streams.  Synthetic  hydrology.  Intermittent  stream 
Flow  characteristics. 

Identifiers:  ♦Hortons  law.  Catchment  area.  Streai 
length.  Peak  flow. 

Discharge  from  2  experimental  catchments  are  n 
lated  to  the  length  of  channel  flow  Length  of  chai 
nels  is  equivalent  to  drainage  density  for  ar 
catchment,  density,  in  the  experiment 
catchments,  is  related  to  discharge  by  a  functic 
approximately  of  the  form  Q  (discharge)  vanes 
D  (density)  squared.  The  drainage  density.  ho» 
ever  is  not  constant  within  a  drainage  bas 
because  the  total  length  of  flowing  stream  channe 
(or  the  number  of  intermittent  segments  actual 
flowing)  varies  with  the  total  system  discharge 
many  cases  it  has  been  observed  that  peak  and  ba 
flow  have  different  relationships  to  density  ■» 
density  is  treated  as  constant.  When  density  is  I 
garded  as  a  variable  and  the  appropriate  densit\ 
determined  for  each  discharge,  it  is  found  that  th 
are  related  by  the  relation  Q  vanes  as  a  power  ot 
for  all  Q,  whereas  when  D  is  regarded  as  constai 
only  peak  or  long-term  average  Q  is  related  to 
The  relationship  of  Q  to  variable  D  is  valid  even 
the  many  streams  which  have  very  high  peak  tic 
and  verv  small  base  flows,  because  such  streai 
have  many  intermittent  and  ephemeral  tnbutar 
and  therefore  have  more  flow-length  (or  drama 
density)  variation  than  other  more  uniformly  tio 
ing streams.  (Knapp-USGS) 
W68-00835 


HYDROLOGY   OF   A   DRAINAGE   BASIN   ON 
THE  ALASKAN  COASTAL  PLAIN, 

Army  Materiel  Command. 

J.  Brown,  S.  L.  Dingman,  and  R.  1.  Lewellen 

Cold  Regions  Res  and  Eng  Lab  Res  Rept  240,  1 8  p. 

April  1 968.  6  fig,  9  tab,  26  ref. 


OPTIMUM  GAGING  STATION  LOCATION. 

U  S  Geological  Survey,  Washington,  D  C. 
For  primary  bibliographic  entry  see  Field  07A. 
For  abstract,  see . 
W68-00879 


g  EXTENSION  TO  THE  THOMASFIERING 
ODEL  FOR  THE  SEQUENTIAL  GENERA- 
ONOFSTREAMFLOW, 

ashington  Univ.,  Seattle. 

chie  A.  Harms,  and  Thomas  H.  Campbell. 

ater  Resources  Research,  Vol  3,  No  3,  pp  653- 

1,  Third  Quarter  1967,  9  p,  1 2  fig.  5  ref. 

scriptors:      *Synthetic      hydrology,     *  Runoff, 
equential     generation,     Streamflow,     Markov 
(cesses.  Statistical  models, 
ntifiers:  Autocorrelation,  Monthly  runoff. 

extension  to  an  algorithm  for  the  sequential 
leration  of  nonhistoric  streamflow,  previously 
d  by  Thomas  and  Fiering,  is  suggested.  The 
tinguishing  features  of  this  model  are  preserva- 
>  of  ( I )  normal  distribution  of  annual  flows;  ( 2 ) 
-normal  distribution  of  monthly  flows;  (3)  cor- 
ition  between  annual  flows;  and  (4)  correlation 
ween  monthly  flows.  This  model  has  been  ap- 
d  to  two  representative  Pacific  Northwest 
:rs.  A  graphical  examination  of  the  results  sug- 
Is  that  this  model  provides  an  authentic 
resentation  of  streamflow.  (Authors) 
8-00911 


DIMINUTION  DE  L'ECOULEMENT 
ERAIN  EN  POLOGNE  AU  COURS  DU  SIE- 
I  PRESENT.  (DIMINUTION  OF  RIVER 
CHARGES  IN  POLAND  IN  THE  TWEN- 
TH  CENTURY)  (FRENCH), 
ional  Meteorological  and  Hydrological  Inst., 
sovie,  Poland, 
isz  Stachy. 

of  Int.  Ass.  of  Sci.  Hydrology,  Vol  1  3,  No  1   dd 
!4,  Feb  1 968.  5  p,  2  fig,  1  tab,  8  ref. 

:riptors:  *Streamflow,  Theoretical  analysis, 
icharge  measurement,  Rainfall-runoff  relation- 
s,  'Low  flow,  Regression  analysis,  Fresh  water 
rflow,  Precipitaion  (Atmospheric), 
tifiers:  *Poland,  Global  hydrology  theory 
physics,  Rainfall. 

rage  stream  discharge  values  in  Poland  over  a 
period  of  time  were  compared  with  present 
imflow  measurements.  The  measurements 
made  at  the  mouth  of  the  Vistula  from  1901- 
)  and  show  decreasing  values  for  average 
targe.  To  determine  whether  the  phenomenon 
lecreased  flow  was  specific  to  Poland,  a 
ological  study  was  made  of  the  Elbe  and 
an  Rivers,  on  the  west  and  east,  respectively, 
)land.  Regression  analysis  based  on  the  1901- 
i  period  was  used  to  calculate  average  annual 
:s  of  flow  decrease;  absolute  and  relative 
:s  were  also  considered.  Regression  coeffi- 
s  of  average  discharge  are  tabulated  for  the 
.  Rega,  and  Vistula  Rivers.  An  hypothesis  is 
med  as  to  whether  lower  flow  rates  are  due  to 
Jrecipitation,  and  previous  studies  suggesting 
smaller  flow  was  due  to  less  precipitation  are 
y  reviewed.  It  is  stated  that  the  hypothesis 
at  be  adequately  substantiated  since  the  basic 
used  were  probably  somewhat  inexact,  and  the 
d  studied,  too  short.  (Llaverias-USGS) 


[HE  SOLUTION  OF  THE  MUSKINGUM 
)D  ROUTING  EQUATION, 

Institute    of    Technologv,    Haifa     Israel 
aulic  Lab. 
Diskin. 
Irol,  Vol  5,  No  3,  pp  286-289,  Sept  1 967.  4  p, 

•iptors:    'Flood    routing,    *Water    storage 
Jematical  studies,  Channels,  Flood  forecast- 
loods,  Hydrographs. 
tiers:  'Muskingum  method. 

luskingum  flood  routing  equation  is  solved  by 
I  Laplace  transforms.  The  product  of  such 
orms  is  inversely  transformed  into  a  convolu- 
mtegral.  The  result  obtained  is  identical  to 
daiswamy's  earlier  solution  which  was  given 


without    proof.    Other    previous    solutions   were 
restricted  to  special  cases.  (Knapp-USGS) 
W68-00948 


FLOOD  ROUTING  THROUGH  CHANNELS, 

Guindy,  Madras,  India,  College  of  Engineering. 

V.  C.  Kulandaiswamy,  M.  Krishnaswami,  and  T.  N. 

Ramalingam. 

J  Hydrol,  Vol  5,  No  3,  pp  279-285,  Sept  1967  7  p 

3  fig,  1  tab,  5  ref. 

Descriptors:      'Flood      routing,      'Hydrographs, 
'Water  storage.  Channels,  Mathematical  studies! 
Flood  forecasting,  Floods,  Digital  computers.  Least 
squares  method. 
Identifiers:  'Muskingum  method. 

A  new  hydrologic  flood  routing  equation  is 
proposed  which  makes  use  of  a  general  storage 
equation  taking  into  account  the  unsteady  effects 
of  the  flood  wave  by  time  derivatives  of  inflow  and 
outflow.  The  equation  is  checked  against  a  few 
flood  hydrographs  in  channel  reaches.  All  calcula- 
tions were  made  by  digital  computer.  The  curves 
developed  fit  the  cases  better  than  curves  fit  by  the 
Muskingum  method.  (Knapp-USGS) 
W68-00949 


A  REVIEW  OF  RADIOISOTOPE  METHODS  OF 
STREAM  GAGING, 

Australia  Atomic  Energy  Comm,  Lucas  Heights,  N 

S  W,  Australia. 

W.R.Ellis. 

J  Hydrol,  Vol  5,  No  3,  pp  233-257,  Sept  1967.  25  p 

fig,  59  ref.  F' 

Descriptors:  'Stream  gages,  'Discharge  measure- 
ment, 'Tracers,  'Radioactivity  techniques, 
'Radioisotopes,  Equipment,  Current  meters.  In- 
strumentation, Flowmeters,  Gaging  stations, 
Hydrographs,  Streamflow,  Dye  releases,  Heavy 
water, Tritium,  Gold  radioisotopes. 
Identifiers:  'Australia,  Stream  gaging.  Bromine 
radioisotopes,  Copper  radioisotopes. 

Methods  of  gaging  streamflow  are  reviewed  with 
particular  emphasis  on  radioisotope  tracer 
methods.  Conventional  flowmeter  and  weir 
methods  are  discussed.  In  many  areas,  particulary 
arid  regions,  inaccessibility  and  extreme  variability 
of  flow  make  conventional  methods  impractical  or 
make  frequent  recalibration  of  gages  necessary. 
Radioactive  tracer  methods,  including  activation- 
analysis  chemical  tracer  methods,  measure 
discharge  directly  and  need  calibration  only  once. 
They  may  be  used  as  primary  gaging  methods  or  to 
calibrate  conventional  gages.  The  isotope  dilution 
method  uses  a  tracer  added  to  the  stream  at  a  con- 
stant rate.  The  discharge  of  the  stream  may  be  cal- 
culated from  tracer  concentration  at  the  point  of 
complete  mixing.  In  the  total  count  method  a  quan- 
tity of  tracer  is  added  rapidly  to  the  stream.  The 
total  number  of  counts  received  is  directly  propor- 
tional to  the  total  energy  of  the  tracer  added  and  in- 
versely proportional  to  discharge.  In  the  continu- 
ous sample  method,  a  measured  quantity  of  tracer 
is  added  rapidly,  and  samples  are  taken  during 
passage  of  the  tracer.  The  mixed  sample  is  counted 
to  find  average  concentration,  which  is  related  to 
discharge  in  the  same  way  as  total  count.  Choice  of 
tracer,  calibration,  equipment,  sensitivity,  safety 
and  costs  are  discussed.  (Knapp-USGS) 
W68-00953 


THE     DESIGN     OF     PROPORTIONAL     AND 
LOGARITHMIC  THIN-PLATE  WEIRS, 

Bristol  Univ.,  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  07B. 
For  abstract,  see . 
W68-00960 


WATER  CYCLE— Field  02 

Streamflow  and  Runoff— Group  2E 

OF  THE  GREEN  AND  DUWAMISH  RIVERS, 
WASHINGTON, 

U  S  Geological  Survey. 

Hugo  B.  Fischer. 

U  S  Geol  Surv  Prof  Pap  582-A,  pp  A 1 -A27,  1 968 

27  p,  27  fig,  1  tab,  1 7  ref. 

Descriptors:  'Dispersion,  'Surface  water,  'Natural 
stream,  Normal  flow.  Dispersion  coefficient, 
Washington. 

Identifiers:  'Green  and  Duwamish  Rivers,  Elec- 
tronic computer  method,  Logarithmic  velocity 
profile. 

In  a  contribution  to  a  more  complete  understand- 
ing of  the  dispersion  mechanism  in  a  natural 
stream,  and  to  provide  a  method  for  more  accu- 
rately predicting  dispersion  coefficients,  four  dye 
dispersion  experiments  were  conducted  in  the 
Green  and  Duwamish  Rivers,  Washington.  Disper- 
sion was  observed  during  normal  riverflow  and 
tidal  reversals.  In  normal  flow  of  about  300  cfs  the 
observed  dispersion  coefficient  was  70  to  90  sq 
ft/sec.  The  hypothesis  of  lateral  variation  in 
velocity  in  natural  riverflow  was  used  in  conjunc- 
tion with  Taylor's  theory  for  turbulent  dispersion  in 
pipes;  the  resultant  analysis  predicts  a  dispersion 
coefficient  of  88  sq  ft/sec  for  a  300  cfs/flow.  The 
electronic  computer  was  used  in  obtaining  a  nu- 
merical solution  to  the  convective  diffusion  equa- 
tion. Analysis  of  a  two-dimensional  flow  with 
logarithmic  velocity  profile  shows  that  the  program 
produces  accurate  results.  The  numerical  and 
analytical  analyses  provide  two  methods  of  predict- 
ing a  dispersion  coefficient  for  a  natural  stream. 
This  prediction  requires  field  measurement  of 
channel  geometry,  shear  stress,  and  cross-sectional 
distribution  of  velocity  only.  (Llaverias-USGS) 
W68-00962 


TWO  WEIRS  FOR  ACCURATE  STREAM-GAG- 
ING OF  SMALL  WATERSHEDS, 

Pennsylvania  State  Univ,  University  Park. 
For  primary  bibliographic  entry  see  Field  07B. 
For  abstract,  see . 
W68-00970 


THE  PROFILE  OF  A  RANDOM  STREAM, 

Northwestern  Univ,  Evanston. 

Michael  F.  Dacey. 

Water  Resources  Res,  Vol  4,  No  3,  pp  651-654 

June  1968.  4  p,  6  ref. 

Descriptors:  'Stochastic  processes,  Mathematical 

studies,  Drainage,  Probability,  Statistical  models, 

Synthetic  hydrology,  Watersheds   (Basins),  Flow 

profiles,  Geomorphology. 

Identifiers:  'Drainage  basin  characteristics,  Stream 

profiles. 

A  probabilistic  formulation  is  given  for  the  profile 
of  a  stream.  The  elevation  of  a  stream  is  considered 
at  successive  points  j,  j=l,  2  .  .  .,  that  have 
equidistant  spacing  along  the  stream.  The  basic  as- 
sumptions of  the  model  are  ( 1  )between  the  jth  and 
(j+l)th  points  stream  elevation  remains  constant 
or  drops  by  a  unit  of  elevation,  and  (2)  the  proba- 
bility p  of  decrease  between  the  jth  and  (j+l)th 
points  is  independent  of  j.  Two  formulations  of  the 
model  are  examined  by  assuming  that  p  is  constant 
throughout  the  stream  length,  and  that  p  is  a  ran- 
dom variable.  The  model  is  analyzed  for  these  two 
cases,  and  results  include  the  frequency  functions, 
means,  and  variance  of  length  of  stream  from  its 
origin  to  'sea-level'  and  for  elevation  of  stream  at 
each  point  j.  (Knapp-USGS) 
W68-00974 


METHODS  FOR  PREDICTING  DISPERSION 
COEFFICIENTS  IN  NATURAL  STREAMS, 
WITH  APPLICATIONS  TO  LOWER  REACHES 


HORTON'S  LAW  OF  STREAM  NUMBERS, 

U  S  Geological  Survey,  Urbana,  III. 

A.  E.  Scheidegger. 

Water  Resources  Res,  Vol  4,  No  3,  pp  655-658 

June  1968.  4  p,  10  ref. 

Descriptors:        'Geomorphology,        'Stochastic 
processes,     Tributaries,     Mathematical     studies, 
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Field  02-WATER  CYCLE 

Group  2E— Streamflow  and  Runoff 

Rivers,  Probability,  Statistical  methods,  Streams, 
Synthetic  hydrology. 

Identifiers:  'Horton's  law,  Stream  order,  Statistical 
graph  theory.  Bifurcation  ratio. 

The  possibilities  for  obtaining  a  rational  explana- 
tion of  Horton's  law  of  stream  numbers  are 
reviewed  The  previous  explanations  of  the  stream- 
number  law  by  ( 1 )  a  growth  model  referring  to 
eenerations  of  rivers  and  by  (2)  statistical  graph- 
theory  are  compared.  The  graph-theoretical  ex- 
planation seems  superior  to  the  other  model  ot 
Horton's  law,  inasmuch  as  it  produces  not  only  the 
form  of  the  law,  but  even,  numerically,  the  natu- 
rally observed  bifurcation  ratio.  Also,  it  is  indepen- 
dent of  the  structural  properties  of  the  river  net. 
(Knapp-USGS) 
W68-00975 

WHAT  HAPPENS  TO  FLOOD  RUNOFF. 

Arizona  Univ,  Tucson. 

W.G.Matlock. 

Progressive  Agr  in  Arizona,  Vol  18,  No  2,pp  8-lU, 

March-April  1966.  3  p,  4  fig. 

Descriptors:  Floods,  Runoff,  Arid  climates. 
Groundwater  recharge.  Flumes.  Velocity.  Bottom 
sediments.  Sediment  load.  Natural  recharge.  Infil- 
tration. 

To  help  answer  some  of  the  questions  about  runoff 
water  from  the  desert  and  consequent  natural 
recharge,  a  laboratory  flume  study  was  made  to 
determine  the  relationships  of  flow  velocity, 
suspended  sediment  content  and  infiltration  rates. 
A  closely  controlled  environment  for  the  investiga- 
tion of  those  relationships  was  provided  by  a  100-ft 
tilting  bed  flume.  Infiltration  rates  varied  directly 
with  flow  velocity  in  the  range  from  2  to  5  ft  per 
second  as  a  consequence  of  bed  sediment  move- 
ment and  particle  rearrangement.  Adding  a 
suspended  sediment  load  to  clear  water  resulted  in 
an  immediate  and  dramatic  reduction  in  infiltration 
rate  at  all  velocities  tested.  Observations  revealed 
some  subsurface  layering  of  fine  materials  and  the 
formation  of  a  compact  layer  at  the  bed  surface.  A 
sediment  load  could  not  be  carried  by  the  flow 
without  changing  bed  composition  and  reducing  in- 
filtration rates.  (Blecker-Ariz) 
W68-01007 


2F.  Groundwater 

TERTIARY  AQUIFERS  IN  THE  MISSISSIPPI 
EMBAYMENt"  WITH  DISCUSSIONS  OF 
QUALITY  OF  THE  WATER,  BY  H.  G.  JEF- 
FERY, 

U.S.  Geological  Survey. 

R.  L.  Hosman,  AT.  Long,  and  T.  ^Lambert. 

U  S  Geol  Surv  Prof  Pap  448-D.  pp  D 1-D29.  1968. 

29  p,  4  fig,  8  plate,  14  tab,  63  ref. 


Descriptors:  *  Aquifer  characteristics. 

'Geohydrologic  units,  'Water  quality.  'Geologic 
control.  Appraisals,  Hydraulics,  Stratigraphy, 
Hydrogeology,  Tertiary  Period,  Aquifers. 
Aquicludes,  Transmissivity,  Groundwater  move- 
ment. Water  supply.  .  . 
Identifiers:  *Aquifer  systems,  'Hydrologic 
framework,  'Mississippi  embayment.  Potential 
water  supply.  Vertical  leakage. 

Aquifers  of  the  Tertiary  System,  Mississippi  embay- 
ment are  described  as  geohydrologic  units,  and 
unit  summaries  are  given  of  recharge  sources, 
groundwater  movement,  withdrawal,  water  quality, 
aquifer  characteristics,  and  potential  use.  Tertiary 
sediments,  surface  and  subsurface,  occur  in  75  k  ot 
the  embayment  and  have  a  maximum  thickness  ot 
7  000  ft.  Water  in  the  subject  aquifer  contains  less 
than  1,000  ppm  dissolved  solids  in  a  75,000  sq  mi 
region  in  which  the  aquifers  furnish  nearly  all  the 
water  supplies.  Total  regional  withdrawal  is  50U 
mgd  mostly  from  the  shallowest  aquifer  in  the 
respective  places  of  development.  Usually  2  or 
more  Tertiary  aquifers  are  available  and  are  areally 
extensive;  some  contain  fresh  water  at  depths  ot 


2,000  ft  and  more.  Hydraulic  characteristics  differ 
from  aquifer  to  aquifer  and  within  aquifers; 
permeabilities  of  the  lower  Wilcox  sediments  are 
generally  higher,  but  a  unit  in  the  Claiborne  Group 
(the  Memphis  aquifer-Sparta  Sand)  is  the  most 
productive.  Summary  tables  are  given  of  chemical 
analyses  of  water  from  1 1  aquifer  units,  and  2 
geologic  sections  and  6  geohydrologic  maps  are 
presented  as  plates,  scale  1 :2.000,000.  in  a  separate 
vol  (Lang-USGS) 
W68-00657 

DETERMINATION  OF  CONSTANT  RATE  DEEP 
RECHARGE  OR  DISCHARGE  FROM  GROUND- 
WATER LEVEL  DATA, 

Institute    for     Land    and    Water     Management 

Research,  Wageningen,  the  Netherlands. 

G.W.BIoemen. 

Inst  for  Land  and  Water  Manage  Res,  Wageningen 

the  Netherlands,  Tech  Bull  53,  pp  58-68.  1968.  1 1 

p.  8  fig.  2  tab,  6  ref. 

Descriptors:  'Groundwater.  'Recharge.  'Mathe- 
matical studies.  Water  levels,  Potentiometric  level. 
Flow,  Groundwater  movement.  Pressure,  Storage. 
Pressure  head,  Precipitation  excess.  Evapotrans- 
piration.  Canal  seepage.  Rainfall  disposition. 
Identifiers  'Graphical  methods.  Discharge- 
recharge  calculations.  Head-discharge  relations. 
Netherlands,  Seepage  intensities,  'Discharge. 

Recharge  or  discharge  may  be  calculated  in  an  area 
with  groundwater  drains  by  a  graphical  method 
which     uses    water-level     and     rainfall     surplus 
(precipitation  minus  evapotranspiration)  data.  The 
head  of  pressure  over  the  drain   level  (tiles  or 
ditches)  is  plotted  against  rainfall  surplus.  Change 
of  storage  is  eliminated  by  plotting  rainfall  surplus 
against  change  in  water  level.  From  this  the  rainfal 
surplus  value  coinciding  with  zero  change  in  level 
(or  zero  change  in  storage)  is  determined.  This  is 
used  with  results  from  the  first  plot  to  determine 
the  head  coinciding  with  the  rainfall  surplus  that 
yields  zero  storage  change.  Then  for  each  well, 
rainfall   surplus   minus   storage    change    may    be 
plotted  against  head.  A  simple  calculation  from 
these  data  yields  the  discharge  intensity  at  the  well. 
Integrating  many  such  point  values  will  give  an 
areal  discharge  or  recharge  value,  and  discharge- 
recharge  contour  maps  may  be  drawn.  (Knapp- 
USGS) 
W68-00658 

ANALYSIS  OF  TRANSIENT  FLUID  FLOW  IN 
MULTI-LAYERED  SYSTEMS, 

California  Univ.,  Berkeley. 

Irai  Javandel.  and  Paul  A.  Witherspoon. 

Univ  of  Calif  Water  Resources  Center  Contnb  No 

1 24,  1 1 9  p,  Mar  1 968.  34  fig.  2  tab,  74  ref. 

Descriptors:    'Flow.   'Water-bearing   formations. 
Discharge  (Water),  Numerical  analysis. 
Identifiers:     Boundary    value    problem.      Multi- 
layered  systems.  Radial  aquifer.  Infinite  element 
method. 


flow   problems  in   complex  systems.   (Llaverias- 
USGS) 

W68-00660 


GROUNDWATER  LEVELS  IN  IDAHO  1968, 

U  S.  Geological  Survey,  Boise,  Idaho. 
R  L.  Whitehead,  and  H.G.Sisco.  , 

Idaho  Dep  Reclam  Water  Inform  Bull  No.  5,  Juljl 
1968.  67  p,  31  map,  31  tab  (unnumbered). 

Descriptors:  'Groundwater,  'Idaho,  'Water  levels:! 
'Water-level  fluctuations,  Water  wells.  Data  col! 
lections,  Observation  wells.  Depth. 
Identifiers:    'Well    data.    'Water-level    measure 
ments.  'Periodic  observations. 

An  observation-well  network,  designed  to  monitol 
changes  in  groundwater  levels  in  420  wells  dis^ 
tributed  throughout  Idaho,  is  being  maintained  b 
the  U  S.  Geological  Survey  in  cooperation  with  th  | 
Idaho  Department  of  Reclamation.  Maps  arj 
presented  showing  the  location  of  all  networ- 
wells  the  water  levels  measured  in  spring  196l| 
water-level  changes  between  spring  1967  an 
spring  1968.  and  hydrographs  representative  c  i 
water-level  trends.  Water-level  measurements  ft: 
other  periods  of  record  are  available  from  th 
USGS  and  the  Idaho  Department  of  Reclamation » 
Boise,  Idaho.  (Knapp-USGS) 
W68-00671 

AQUIFER  WATER  RESISTIVITY-SALINIT 
RELATIONS,  ,    _     . 

Sydney    Univ.,    Department    of    Geology    ar 
Geophysics,  Sydney,  Australia. 
D  w   Emerson.  , 

J  and  Proc.  Royal  Society  of  New  South  Wales  V 
101.  Part  l.pp  17-21,  1967.  5  p,4 fig.  1  tab,  16reJ 

Descriptors:  'Aquifers,  'Salinity,  'Resistivity.  D 
solved  solids.  Groundwater,  Ions,  Water  qualn 
Water  analysis.  Hydrogeology. 

The  estimation  accuracy  of  methods  to  determi 
reciprocal  resistivity  on  published  data  of  forty-ft 
New  South  Wales  groundwaters  were  studied, 
the  methods  tested,  the  100/T  was  the  mi 
satisfactory  followed  by  the  Dunlap  and  Hawtnot 
and  Logan-normal  methods.  The  6400/ppm  a, 
Jones  and  Buford  average  natural  methods  %i 
poorer  results.  Large  errors  may  result  in  attem 
to  solve  both  the  forward  and  inverse  problem? 
no  information  was  available  as  to  the  nature  of  c 
solved  solids  in  waters.  (Blecker-Ariz) 
W68-00742 

FACIES  CHANGES  IN  SOUTHWESTERN  O 
MEL  (ISRAEL)  AND  THEIR  INFLUENCE 
GROUNDWATER  REGIME, 

Geol    Surv    of    Israel,    Div    of    Hydrogeolc, 

Jerusalem. 

U.Kafri.  ...  r, 

Israel  J  Earth  Sci.  Vol  16,  No  4.  pp  206-214, 1. 

1967.  9  p.  7  fig,  2  tab,  1 6  ref. 


An  analytical  solution  was  derived  to  give  potential 
distribution  in  an  infinite,  two-layer  aquifer  with 
cross  flow  pumped  by  a  well  partially  penetrating 
the  fluid  bearing  formation,  at  a  constant  rate  ot 
discharge.  A  numerical  computation  method, 
known  as  the  'infinite  element'  method,  which  is 
based  on  the  minimization  of  an  appropriate  varia- 
tional principle  using  a  direct  method  of  the  calcu- 
lus of  variations  in  conjunction  with  a  discretized 
continum,  was  reviewed  and  extended.  When  com- 
pared for  validity,  nonsteady  state  results  were 
found  to  be  in  excellent  agreement  with  results  ot 
typical  boundary  value  problems  embodying 
analytical  solutions.  The  finite  element  method  was 
then  used  to  investigate  complex  problems  ot 
transient  fluid  flow  in  layered  systems.  Cases  ot 
both  complete  and  partial  penetration  in  the  pump- 
ing well  were  successively  analyzed.  It  is  concluded 
that  the  generality  of  this  approach  with  respect  to 
arbitrary  boundary  conditions  and  changes  in  rock 
properties  provides  a  new  method  of  handling  fluid 


Descriptors:  'Groundwater,  'Aquifer  chai 
teristics,  'Water  quality,  'Groundwater  bam 
Confined  water.  Groundwater  movement.  K< 
Reefs,  Carbonate  rocks.  Aquicludes  Geohydro 
ic  units.  Aquifers,  Water  yield.  Specific  capacity 
Identifiers:  Israel.  Reef  facies,  Facies  chan. 
Synclines. 

Study  of  samples  from  recent  boreholes  in  the 
Shelomo  and  Caesarea  areas  indicates  a  south* 
ward  extension  of  the  synclinal  Daliya  Format 
This  feature  was  also  recognized  on  gravitv  resi< 
maps.  The  synclinal  structure  is  flanked  0 
permeable  reef  zones.  Wells  drilled  into  the  I 
ginal  reef  zones  have  relatively  high  yields  (. 
870  cu  m  per  hr),  and  specific  capacities  ot| 
I  400  cu  m  per  hr  per  m.  Wells  in  the  sync 
Daliya  Formation  yield  15-60  cu  m  per  hr  »: 
specific  capacity  of  0.17-2.12  cu  m  per  hr  pel 
Salinity  increases  from  16.2  meq  per  I  to  2S.V. 
per  1  from  the  edge  to  the  center  of  the  syne 


WATER  CYCLE-Field  02 
Groundwater— Group  2F 


"he  permeable  marginal  reef  facies  zones  act  as 
vater  conduits  while  the  relatively  impermeable 
entral  synclinal  facies  acts  as  a  groundwater  barri- 
r.  This  system  alters  the  regional  E-W  flow  of 
roundwater  to  a  S  W  flow  in  the  reef  area.  ( Knapp- 
JSGS) 
V68-00809 


IYDROGEOLOGICAL  INVESTIGATIONS  IN 
HE  WESTERN  CATCHMENT  OF  THE  DEAD 
EA, 

ieol  Surv  of  Israel  and  Tahal  Water  Planning  for 

jael  Ltd. 

E  Arad,  and  A.  Michaeli. 

rael  J  Earth  Sci,  Vol  16,  No  4,  pp  181-197,  Dec 

»67.  17  p,  10  fig,  2  tab,  11  ref. 

escriptors:  *Groundwater,  *Water  wells, 
Hydrologic  budget,  *Aquifers,  "Hydrogeology! 
filtration.  Recharge,  Water  balance,  Water  quali- 
I  Chemical  analysis,  Groundwater  basins,  Water 
turces,  Water  yield,  Hydrologic  properties, 
jecific  capacity,  Permeability,  Transmissivity. 
lentifiers:  "Israel-,  Dead  Sea  Basin,  Hydrogeologi- 
il  survey. 

lie  groundwater  balance  of  the  western  Dead  Sea 
asin,  which  lies  between  the  Judean  Hills  to  the 
est  and  the  Dead  Sea  to  the  east,  is  evaluated, 
ost  of  the  area  is  mountainous  with  a  relief  of 
000  to  1,400  m.  The  average  rainfall  varies  from 
)  mm  per  yr  at  the  Dead  Sea  to  500  mm  at  the 
esternedge  of  the  area.  Recharge  ranges  from  10 
330  mm  per  yr.  Estimated  transmissivity  is  about 
(0  sq  m  per  day.  The  main  aquifers  are  the  Lower 
retaceous  sandstone,  the  upper  Cenomanian 
domitic  limestone,  and  the  graben-fill  aquifers, 
irface  runoff  is  negligible  where  formations  are 
posed  and  is  only  10%  of  precipitation  where  in- 
tration  is  low.  Estimated  total  recharge  is  70-100 
illion  cu  m  of  which  90%  takes  place  near  the 
stern  edge  of  the  area.  Total  pumpage  far  ex- 
eds  recharge;  water  is  being  mined  from  the 
etaceous  Nubian  Sandstone.  Groundwater  is  of 
e  bicarbonate  type  in  the  eastern  recharge  area, 
Ifate  type  in  the  central  zone,  and  chloride  type 
the  Judean  Wilderness,  Rift  Valley,  and  Dead 
a  Depression.  (Knapp-USGS) 
68-00810 


lOLOGY  AND  GROUND  WATER 
SOURCES  OF  GRAND  FORKS  COUNTY, 
)RTH  DAKOTA  PART  II-GROUND  WATER 
ISIC  DATA, 

S.  Geological  Survey. 

E.Kelly. 

Dak  Geol  Surv  Bull  53,  1968.  I  17  p,  2  fie    1 

ite,  4  tab,  10  ref. 

emptors:  "Groundwater,  "Water  wells,  "Water 
ality,  "Water  levels,  "Data  collections, 
drologic  data,  Aquifers,  Drill  holes,  Logging 
ecording),  Chemical  analysis,  North  Dakota, 
drogeology,  Water  table,  Springs,  Water  yield, 
mtifiers:  "Drillers  logs,  "Periodic  observations, 
and  Forks,  Well  logs.  Test  holes,  Water  level 
usurements. 

i  investigation  was  made  of  the  geology  and 
mndwater  resources  of  Grand  Forks  County,  N. 

to  determine  the  location  and  extent  of 
nifers,  and  to  evaluate  occurrence,  movement, 
i  chemical  quality  of  the  groundwater.  Loca- 
ns  and  descriptions  of  about  1 ,000  wells,  springs, 
3  test  holes  are  given.  Water-level  measurements 
re  made  periodically  in  69  observation  wells, 
gs  of  about  1 60  test  holes  and  selected  wells  are 
luded  and  96  chemical  analyses  of  water  sam- 
s  are  presented.  The  water  levels  in  the  observa- 
n  wells  were  measured  periodically  from  the 
nmer  of  1964  until  present;  4  wells  have  auto- 
tic  water-level  recorders.  The  chemical  analyses 
lerally  include  determinations  of  silica,  iron,  cai- 
rn, magnesium,  sodium,  potassium  (or  sodium 

potassium  together),  alkalinity  as  carbonate 
1  bicarbonate,  sulfate,  chloride,  fluoride,  nitrate 
ron,  dissolved   solids,   pH,   and   specific  con- 


ductance. The  sources  and  significance  of  the  vari- 
ous constituents  and  properties  of  natural  waters 
are  discussed.  (Knapp-USGS) 
W68-0081I 


GROUNDWATER   LEVELS   IN   THE   UNITED 
STATES  1961-65. 

U.  S.  Geological  Survey. 

U  S  Geol  Surv  Water-Supply  Pap  1845,  1968.  199 
PP.  9  fig. 

Descriptors:  "Groundwater,  "Water  wells, 
"Hydrologic  data,  "Water  levels,  "Water  level  fluc- 
tuations. Observation  wells,  Washington,  Oregon, 
Idaho,  Montana,  Wyoming,  Utah,  Colorado, 
Alaska. 
Identifiers:  "Well  data,  Periodic  observations. 

Water-level  data  collected  between  1961  and  1965 
from  a  basic  network  of  observation  wells  in  the 
northwestern  U.  S.  are  presented  in  tabular  form. 
Each  well  is  identified  by  a  local  number,  provided 
for  continuity  with  older  reports  and  for  other  use 
as  directed  by  local  needs,  as  well  as  a  code  number 
based  on  latitude  and  longitude.  A  list  of  numbers 
of  U.S.G.S.  water-supply  papers  with  additional 
local  information  is  presented.  An  additional 
bibliography  includes  water-level  papers  published 
by  state  and  local  agencies.  A  description  of  each 
measuring  point  is  given.  The  report  area  includes: 
Washington,  Oregon,  Idaho,  Montana,  Wyoming 
Utah,  Colorado,  and  Alaska.  (Knapp-USGS) 
W68-008I2 


GROUND-WATER  RECONNAISSANCE  OF  THE 
SANTA  BARBARA-MONTECITO  AREA, 
SANTA  BARBARA  COUNTY,  CALIFORNIA, 

U.  S.  Geological  Survey. 

K.S.  Muir. 

U  S  Geol  Surv  Water-Supply  Pap  1859-A,  pp  Al- 

A28, 1968.  28  pp,  4  fig,  2  plate,  3  tab,  9  ref. 

Descriptors:  "Groundwater,  "California, 

"Hydrologic  data,  "Water  quality,  "Water  yield, 
Water  wells,  Aquifers,  Logging  (Recording), 
Chemical  analysis.  Water  levels,  Hydrogeology, 
Water  table.  Data  collections,  Groundwater  basins. 
Water  level  fluctuations,  Specific  capacity, 
Hydrologic  properties. 

Identifiers:  "Well  data,  Water  level  measurements, 
Santa  Barbara,  Cal. 

In  development  plans  for  future  water  needs  of 
Santa  Barbara  County,  a  reconnaissance  study  of 
the  hydrology  and  geology  of  the  area  was  made. 
The  study  area  is  on  the  south  coast  of  Santa  Bar- 
bara County  between  the  Goleta  groundwater 
basin  on  the  west  and  the  Carpinteria  basin  on  the 
east.  The  basins  are  both  topographic  and  struc- 
tural depressions  and  contain  several  hundred  to 
several  thousand  feet  of  unconsolidated  Tertiary 
and  Quaternary  deposits.  The  principal  aquifer  is 
the  Pliocene  and  Pleistocene  Santa  Barbara  Forma- 
tion, which  is  200-500  ft  thick.  Wells  in  it  flow  2-20 
gpm  and  pumped  yields  of  500- 1 ,000  gpm  with  sp 
capacities  of  3-6  gpm  per  ft  are  common.  Storage 
in  the  Santa  Barbara  area  varied  from  1 84,000  ac-ft 
to  1 78,000  ac-ft  between  1 959  and  I  964.  Safe  yield 
in  the  Santa  Barbara  area  is  about  1 ,700-2,000  ac- 
ft  per  yr.  The  water  is  of  suitable  quality  for 
domestic  and  most  industrial  uses.  Some  local  sea- 
water  intrusion  has  occurred  in  the  upper  part  of 
the  shallow  alluvial  deposits.  (Knapp-USGS) 
W68-008I3 


Descriptors:     "Tracers,     "Indicators,     "Chemical 
analysis,  "Caves,  "Water  chemistry,  Movement, 
Tracking  techniques,  Currents  (Water),  Water  cir- 
culation. Sinks,  Karst,  Sampling,  Water  analysis. 
Identifiers:  Water  circulation  tracing,  Cave  waters. 

A  technique  is  outlined  for  tracing  the  movement 
of  waters  in  caves  by  using  natural  chemical  con- 
stituents to  distinguish  waters  of  different  sources, 
or  different  paths  through  different  strata,  to  the 
sampling  site.  Sampling  and  analysis  may  be  done 
by  one  man  at  any  time  during  an  investigation  and 
the  only  field  equipment  needed  is  a  thermometer, 
pencil,  paper,  and  sample  containers.  The  use  of 
dye  or  radioactive  tracers  is  not  necessary.  The 
method  works  best  if  the  waters  to  be  analyzed 
have  moved  only  short  distances  or  moved  rapidly, 
because  long  contact  with  the  same  rock  tends  to 
bring  all  groundwaters  to  the  same  composition 
(Knapp-USGS) 
W68-008I8 


Sampling, 

R.  N.  Bathart,  and  Don  C.  Ault. 

Water  Well  J,  Vol  22,  No  8,  pp  27-30,  Aug  1968.  4 

p,  I  photo. 

Descriptors:  "Sampling,  Cores,  "Drilling,  On-site 
tests,  Core  drilling,  Drill  holes,  Rotary  drilling,  Cas- 
ings, Drilling  equipment,  Logging  (Recording), 
Wells,  Geologic  formations. 

Identifiers:  "Cable  tool  drilling,  Bailer  sampling 
(Wells),  Spoon  sampler  (Wells),  Sand  pump. 

Information  gained  from  cuttings  sampling  in  water 
well  drilling  is  used  to  select  screen  slot  size,  length 
of  screen,  well  diameter,  and  pump  capacity.  To 
obtain  samples  to  use  in  predicting  well  per- 
formance and  screen  needs,  test  wells  are  usually 
drilled  before  production  wells,  or  the  samples  may 
be  taken  from  the  production  wells  themselves,  as 
with  most  domestic  wells.  Samples  should  be  taken 
at  2-5  ft  intervals  and  at  all  stratigraphic  changes. 
In  cable  tool  drilling,  the  most  accurate  samples  are 
taken  with  a  flat  valve  bailer  or  a  sand  pump  from 
inside  casing  driven  ahead  of  the  drilling  depth.  In 
rotary  drilling,  samples  should  be  splits  of  a 
complete  hole  cleanout  taken  after  drilling  a  short 
distance  in  a  cleaned  hole,  because  otherwise  sam- 
ple lag  and  vertical  sorting  will  contaminate  the 
cuttings  return.  In  either  type  of  drilling,  coring 
yields  the  best  samples,  but  it  is  the  most  expensive 
method.  Samples  should  be  duplicated  in  case  of 
storage  or  shipping  damage.  (Knapp-USGS) 
W68-00820 


THE  USE  OF  CHEMICAL  ANALYSIS  OF  CAVE 
WATERS  AS  A  METHOD  OF  WATER  TRAC- 
ING AND  INDICATOR  OF  TYPE  OF  STRATA 
TRAVERSED, 

Douglas  T.  Richardson. 

Trans  Cave  Res  Group  of  Great  Britain,  Symp  on 

Cave  Hydrol  and  Water-  Tracing,  Vol  10,  No  2,  pp 

61-72,  May  1968.  12  p,  3  fig,  4  tab,  1  I  ref,  append, 

disc. 


WATER  LEVELS  AND  ARTESIAN  PRESSURES 
IN  OBSERVATION  WELLS  IN  MONTANA 
THROUGH  1967, 

U.  S.  Geological  Survey. 

R.  G.  McMurtrey,  and  T.  E.  Reed. 

Mont  Bur  of  Mines  and  Geol  Bull  65,  40  p   Mar 

1968.  9  fig,  2  tab,  22  ref. 

Descriptors:       "Groundwater,       "Water      wells, 

"Hydrologic  data,  Aquifers,  "Artesian  wells.  Data 

collections,  Water  table.  Water  level  fluctuations. 

Observation  wells,  "Montana. 

Identifiers:    "Water   level    measurements,    "Well 

data. 

Well  data  collected  through  1967  are  tabulated.  In 
addition  to  the  permanent  observation  wells,  pro- 
ject observation  wells  are  used  in  each  areal  study 
in  Montana,  and  data  from  these  wells  are  also 
available.  Location  maps  are  included  for  the  per- 
manent wells.  Each  well  is  assigned  a  number.  In 
the  tabulation  each  well  number  is  followed  by 
owner's  name,  type  of  well  (water  table  or  arte- 
sian), the  geologic  setting  or  formation,  diameter, 
depth,  altitude  of  measuring  point,  and  water  levels 
with  dates  of  measurements.  Water  levels  of 
selected  wells  are  also  presented  graphicallv  (K- 
napp-USGS)  V         3 
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Field  02-WATER  CYCLE 
Group  2F— Groundwater 


SOME    DEVELOPMENTS    IN     PULSE-TRAIN 
ANALYSIS, 

English  Electric  Computers,  Ltd. 

J.D.  Wilcock.  . 

Trans  Cave  Res  Group  Great  Britain,  Symp  on 

Cave  Hydrol  and  Water  -  Tracing,  Vol  10,  No  2,  pp 

73-98.  26  p,  10  fig,  7  ref,  4  append,  disc. 

Descriptors:  'Tracers,  *Water  circulation,  "Caves, 
♦Digital  computers,  *Analog  models,  Movement, 
Tracking  techniques,  Sinks,  Karst,  Floods,  Hydrau- 
lics, Computer  models. 
Identifiers:  *  Pulse-train  analysis,  Cave  waters. 

Because  flood  pulses  of  natural  or  artificial  origin 
in  the  surface-water  inflow  to  a  cave  system  will  be 
transmitted  throughout  the  underground  drainage 
network  and  can  be  analyzed  at  the  outflow  of  the 
system,  access  to  interiors  of  caves  is  not  necessary 
to  obtain  detailed  information  about  their  hydrolo- 
gy.  Pulse-train   may   be   analyzed  by  digital   and 
analog    computer    techniques.    The    assumptions 
made  are  that  water  enters  the  cave  from  non- 
karstic  rocks,  that  there  is  1  flood  wave  only,  and 
that   the   cave    model   consists   of  sink,   vadose 
passage,  master  cave,  flooded   zone,  and   resur- 
gence. It  is  then  possible  to  construct  idealized 
graphs  illustrating  changes  inflow,  hardness,  pH. 
and  resurgence.  The  analysis  of  output  pulses  is 
complex  and  the  number  of  possible  cave-passage 
configurations  which  could  yield  the  same  output 
pulses  makes  the  problem  an  ideal  one  for  com- 
puter solution.   General   methods  of  analog  and 
digital  computer  model  construction  for  solution  of 
pulse-trains  are  discussed.  An  electrical  analog  is 
presented  in  detail  and  an  algorithmic  method  for 
digital  computers  is  given  in  a  flow  chart.  (Knapp- 
USGS) 
W68-00823 


ing  the  differences  are  dilution  by  runoff  from  non- 
calcareous  outcrops,  and  the  variation  of  carbon 
dioxide  in  the  soil  which  causes  a  close  relationship 
between  hardness  fluctuations  and  antecedent  air 
temperatures.  The  study  of  the  hardness-tempera- 
ture relationship  affords  a  means  of  estimating  the 
time  of  percolation  of  water  in  a  limestone  mass.  If 
their  mean  hardness  values  are  substantially  dif- 
ferent, it  is  possible  to  estimate  proportions  con- 
tributed by  each  of  2  tributaries  to  their  combined 
flow.  Examples  are  given  of  observations  in  caves 
in  Derbyshire  and  northwestern  Yorkshire.  (K- 
napp-USGS) 
W6i! -00826 


TRACING       SWALLET       WATERS       USING 
LYCOPODIUM  SPORES, 

Bristol  University,  England. 

T.C.  Atkinson. 

Trans  Cave  Res  Group  of  Great  Britain,  Symp  on 

Cave  Hydrol,  and  Water  -  Tracing,  Vol  10,  No  2, 

pp  99-1 05,  May  1 968.  7  p,  5  fig.  3  ref.  disc. 

Descriptors:  *Tracers,  'Indicators,  'Spores, 
•Clubmoss,  'Caves,  Dye  releases.  Tracking 
techniques,  Currents  (Water),  Water  circulation. 
Sinks,  Karst,  Sampling  (England). 
Identifiers:  Cave  waters.  Water  circulation  tracing. 
Dyed  spores. 

A  method  for  tracing  the  movement  of  waters  in 
caves  by  using  dyed  Lycopodium  spores  is 
described.  The  spores  are  of  about  the  same  density 
as  water  and  do  not  tend  to  settle  out.  They  may  be 
dyed  various  colors  so  that  several  sources  of  water 
may  be  traced  at  one  time  to  one  or  more  sampling 
sites.  The  use  of  1  kg  of  spores  per  mi  per  10  cfs 
discharge  per  10%  of  flow  at  the  most  likely 
discharge  is  suggested.  Recovery  was  about  1  spore 
per  million  in  field  tests.  (Knapp-USGS) 
W68-00824 

SOME  NOTES  ON  THE  USE  OF  CALCIUM 
HARDNESS  MEASUREMENTS  IN  STUDIES  OF 
CAVE  HYDROLOGY, 

Hull  Univ..  England. 

Alistair  F.  Pitty. 

Trans  Cave  Res  Group  of  Great  Britain,  Symp  on 

Cave  Hydrol  and  Water  -  Tracing.  Vol  10.  No  2.  pp 

1 15-120,  May  1968.  6  p,  3  fig,  2  tab,  8  ref. 

Descriptors:  'Tracers,  'Indicators.  'Chemical 
analysis,  'Caves,  'Water  chemistry,  Movement. 
Tracking  techniques.  Currents  (Water),  Water  cir- 
culation, Karst,  Sampling,  Water  analysis,  Hard- 
ness (Water),  Calcium  carbonate.  Sinks. 
Identifiers:  Water  circulation  tracing.  Cave  waters. 

Patterns  in  the  variation  in  the  amount  of  calcium 
carbonate  in  cave  waters  may  be  used  to  draw  in- 
ferences about  underground  stream  connections 
and  water  sources.  The  factors  important  in  caus- 


GROUND   WATER   «   A   DEPENDABLE 
RESOURCE, 

U.S.  Geological  Survey. 

W.  B.  Langbein. 

Ground  Water  Age,  Vol  2.  No  12,  pp  12-13.  Aug 

1968.  2  p,  graph. 

Descriptors.  'Water  supply.  'Water  level  fluctua- 
tions, 'Water  management  (Applied),  'Observa- 
tion wells.  'Water  levels,  Hydrologic  data.  Data 
collections.  Water  wells,  Groundwater. 
Identifiers:  'Periodic  observations.     . 

Graphs  of  records  of  fluctuations  of  water  levels  in 
key  observation  wells  in  the  US.  between  1930  and 
I960  are  compiled.  Scales  are  chosen  to  emphasize 
trends.  The  effects  of  heavy  pumping  for  water  sup- 
plies are  shown  in  downward  trends  in  3  of  the 
graphs.  There  is.  however,  no  national  overall  trend 
in  water  levels.  That  is,  there  is  no  country-wide 
'falling  water  table '  as  has  often  been  posed  as  a  na- 
tional calamity.  Artificial  recharge  for  water 
storage  is  proposed  as  a  method  of  water-supply 
management.  Proper  water  resource  management 
will  prevent  any  nationwide  groundwater  problems 
from  developing.  ( Knapp-USGS ) 
W68-00827 

WATER  LEVELS  IN  OBSERVATION  WELLS  IN 
NEBRASKA,  1967, 

U.S.  Geological  Survey 

C.F.Keech. 

Nebr  Univ  Conserv  and  Surv  Div,  Water  Surv  Pap 

23.  85  p,  June  1968.21  fig.  49  graphs.  1  tab. 

Descriptors:    'Water   levels,   'Observation   wells. 
Nebraska,   Precipitation    intensity.    Hydrographs. 
Data  collections. 
Identifiers:  'Recording gages. 

Graphics  accompany  the  statistical  tables  describ- 
ing the  water-level  measurements  in  531  observa- 
tion wells,  in  Nebraska  made  in  1967.  All  measure- 
ments are  in  feet  below  land-surface  datum  at  well 
sites  In  the  customary  well  numbering  system, 
each  well  is  numbered  according  to  its  location 
within  the  land  subdivisions  of  the  U.S.  Bureau  of 
Land  Management.  During  1967,  precipitation 
averaged  22.20  in.  which  would  have  been  a  signifi- 
cantly low  value  were  it  not  for  the  unusually  heavy 
rainfall  in  June.  Locations  of  27  recording  gages 
are  shown  and  hvdrographs  for  these  gages  are  ar- 
ranged by  alphabetical  order,  according  to  coun- 
ties. Included  is  a  listing  of  state  reports  containing 
water-level  measurements.  Records  for  representa- 
tive Nebraska  wells  are  included  in  the  USGS 
publications  listed  for  5-vear  intervals  from  1935 
through  1961Llaverias-USGS) 
W68-00831 

A  METHOD  OF  CALCULATION  OF  OPTIMUM 
REMOVAL  OF  THE  EARTH  HEAT  BY  THER- 
MAL WATERS  PUMPING  APPLYING 
MODELLING,  „ 

Acad  Sci  of  Ukranian  SSR.  Inst  Geol  Sci. 
V.  I.  Lyalko.  „   .,    -         oc  m 

Bull  Int  Ass  Sci  Hydrol,  Vol  13,  No  2.  pp  85-91, 
June  1968.7  pp.  I  tab,  7  ref. 

Descriptors:  'Thermal  water.  'Water  wells, 
•Water  yields.  'Analog  models.  Thermal  power. 


Heat  transfer.  Convection,  Conduction,  Aquifers,   I 
Model  studies. 

Identifiers:   'Thermal  water  wells,   'Heat  yield,! 
USSR,  Thermal  water  yield. 

The  amount  of  heat  that  may  be  removed  continu-1 
ously  from  deep  thermal  aquifers  in  the  western 
Crimea,  USSR,  was  calculated  by  the  use  of  a  flow  I 
net  drawn  with  the  aid  of  an  electroconductive-  A 
paper  analog  model.  The  area  of  investigation  is  the 
Novoselevksy  structural  high,  which  has  a  geother-ij 
mal  gradient  of  5.8  deg  C  per  100  m   At  discharge 
the  thermal  waters  have  a  temperature  of  40-55 
deg  C  and  discharge  200-1,500  cu  m  per  day  The 
aquifer,  which  is  composed  of  sandstone  and  con-:j 
glomerates.  is  70  m  thick  and  700-1.300  m  deep, 
overlain  by  clay  and  underlain  by  Paleozoic  slates, 
sandstones,  and  limestones  Recharge  is  estimated 
to  be  16  5  million  cu  m  per  yr.  The  analog  model 
included   proposed   wells  located    near   potential 
consumers    When   the   maximum    drawdown   al- 
lowed was  100  m,  the  predicted  yield  of  heat  was 
28,588   kkcal  per  sec    The  main  type  of  heat 
transfer  in  the  aquifer  is  convective,  and  this  must 
be  taken  into  account  in  any  pumping  program.  (K-  . 
napp-USGS) 
W68-00836 

UNSTEADY  MOVEMENT  OF  FRESH  WATER 
IN  THICK  UNCONFINED  SALINE  AQUIFERS. 

Baghdad  Univ.,  Iraq. 

MadhiS.  Hantush. 

Bull  Int  Ass  Sci  Hydrol.  Vol  13.  No  2.  pp  40-60 

June  1968.21  pp,  5  fig.  23  ref. 

Descriptors:  'Saline  water-freshwater  interfaces 
•Unsteady  flow.  *  Mathematical  models.  ♦  Approxi 
mation  method.  Encroachment.  Groundwater 
movement.  Svnthetic  hydrology,  Equations,  Salm< 
water  systems.  Recharge,  Pumping.  Water  table 
Seepage. 

Identifiers:  'Fresh  water  lenses.  Interface  move 
ment.  Error  function. 

Approximate  expressions  for  the  growth  and  de 
cay  of  fresh-water  lenses  have  been  obtained  fo 
several  flow  situations.  Lenses  are  formed  in  ur 
confined  saline  aquifers  by  deep  percolation  c 
rainfall,  artificial  recharge,  seepage  from  irrigatio- 
waters  and  injection  of  fresh  water  through  well: 
Approximate  differential  equations  are  derived  i 
terms  of  depth  of  the  salt-freshwater  interfac 
below  the  initial  position  of  the  salt-water  table 
Equations  are  solved  for  the  cases  of  lenses  beneat 
rectangular  recharge  areas,  infinite-strip  recharg 
areas,  and  injection  wells.  The  aquifer  forms  cor 
sidered  are:  effectively  infinite  aquifers,  semi-ir 
finite  coastal  aquifers,  closed  semi-infinite  aquifer 
and  finite-width  coastal  aquifers.  Equations  ar 
also  solved  for  drained  or  pumped  lenses  in  tn 
same  types  of  aquifers,  using  various  drai 
geometries  These  approximations  may  be  used  i 
planning  the  extraction  of  usable  water  from  sue 
flow  svstems.  The  utility  of  the  equations 
enhanced  by  their  use  with  readily  available  tabul; 
tions  of  error  function  solutions.  (Knapp-USGS) 
W68-00838 

THE  USE  OF  VARIATIONAL  METHODS  AN 
OF  ERROR  DISTRIBUTION  PRINCIPLES  I 
GROUNDWATER  HYDRAULICS, 

Academy  of  Sciences.  Berlin.  West  Germany 
P.  Mauefsberger. 

Bull  Int  Ass  Sci  Hvdrol,  Vol  13,No2.pp  169-17 
June  1968.  10  pp.  29  ref. 

Descriptors:  'Mathematical  studies.  "Lea 
squares  method.  'Groundwater  mo\emer 
•Laplaces  equation.  'Dupuit-Forchheimer  theor 
Approximation  method.  Analytical  technique 
Darcys  law.  Water  table.  Drawdown.  Soil  wat' 
movement.  Groundwater .  Porous  media 
Identifiers:  'Variational  methods,  'Error  distnD 
tion. 

Mathematical  techniques  are  presented  to  sol 
problems  of  3-dimensional  steady-state  unconiin. 


8 


roundwater  flow,  with  the  assumption  that  Dar- 
y's  law  is  valid.  As  no  use  is  made  of  the  Dupuit- 
orchheimer  approximation,  the  shape  of  the  free 
iirface  and  the  velocity  potential  must  be  deter- 
lined  simultaneously  as  a  non-linear  boundary 
alue  problem.  To  demonstrate  the  use  of  a  varia- 
onal  method  and  of  error  distributional  principles, 
le  simplest  possible  case— the  gravity  flow  of  in- 
Dmpressible,  homogeneous  groundwater  toward  a 
ircular  well  completely  penetrating  an  isotropic 
smogeneous  inelastic  aquifer  resting  on  a 
Drizontal  impermeable  substratum— is  in- 
stigated. Digital  computers  are  being  used  to 
udy  the  applicability  and  usefulness  of  these 
ethods  to  field  hydrologic  studies.  (Knapp- 
SGS) 
68-00839 


NSTEADY  FLOW  OF  GROUNDWATER  AND 
ISPERSION  IN  GROUNDWATER  MOVE- 
ENT, 

isconsin  Univ.,  Water  Resources  Center, 
iter  L.  Monkmeyer,  and  John  A.  Hoopes. 
oject  No.  OWRR  A-005-Wis. 

:scriptors:  Aquifer  characteristics,  Aquifers, 
spersion,  Drawdown,  Dupuit-Forchheimer 
leory,  Groundwater  movement.  Hydraulic  con- 
ctivity.  Mathematical  models,  Porous  media, 
turated  flow,  Sound  waves.  Specific  yield, 
eambeds,  Surface-groundwater  relationships, 
eis  Equation,  Unsteady  flow. 

e  investigation  has  been  carried  out  in  four  parts. 
)  For  the  two-dimensional  problem  of  an  aquifer 
nnected  to  a  stream,  general  integral  solutions 
J  also  large  and  small  time,  close  form,  approxi- 
itions  for  the  head  distribution  have  been  ob- 
ned  using  potential  theory.  Numerical  solutions 
the  Dupuit  equation  for  unsteady,  unconfined 
w  toward  a  well  have  been  obtained.  The  range 
validity  of  the  Theis  equation,  and  a  'curve 
tching'  technique  for  the  determination  of 
lifer  characteristics  is  presented.  (2)  For  one- 
lensional,  unsteady  flow  toward  a  clogged 
:ambank  in  a  semi-infinite,  confined  aquifer, 
oretical  expressions  for  the  head  distribution 
'e  been  obtained.  For  these  results  a  curve 
tching  technique  has  been  developed  to  deter- 
le  aquifer  characteristics  from  observation  well 
a.  (3)  A  theory  has  been  developed  which 
cribes  the  propagation  of  pressure  waves 
sugh  a  fully  or  partially  saturated  porous  medi- 
•  Thia  theory  shows  the  permeability  to  be 
)uency  dependent.  (4)  A  solution  for  the  dis- 
ution  of  a  contaminant  in  one-dimensional  flow 
)ugh  a  layered  or  continuously  graded  porous 
lia  has  been  obtained.  Exact  solutions  have  also 
n  obtained  which  include  the  combined  effects 
qngitudinal  and  lateral  dispersion  in  a  layered 
lia.  (Murray-Wise) 
8-00861 


HPERATURE    STUDY   OF   THE   SURFACE 
TER  -  GROUND  WATER  RELATIONSHIP, 

mson  Univ.,  Clemson,  South  Carolina 

ertG.  Law. 

iect    Completion    Report,    Water    Resources 

earch  Institute,  Clemson  University,  33  p  5  fie 

b,  22  ref.  ° 

criptors:  *  Water  temperature,  *  Aquifer 
raCtec£itlCS'  *Surface  ground  water  relation- 
s.  Effluent  streams,  Induced  infiltration 
und  water  movement. 

:ral  investigators  have  reported  temperature 
hernials  on  the  order  of  20  deg  F  between  a 
am  and  a  hydraulically  connected  aquifer  dur- 
induced  infiltration  operations.  Since  viscosity 
eases  about  I  1/2  per  cent  for  each  1  deg  F 
ease  in  water  temperature,  this  may  have  a  sig- 
^ant  effect  on  the  flow  rate.  A  variable  viscosity 
me  effect  of  causing  the  coefficient  of  permea- 
flobevanable  in  the  ground  water  flow  equa- 
•  A  Held  study  was  made  of  ground  water  head 
temperature   fluctuations  in   response   to   a 


change  in  stream  level.  While  no  definite  conclu- 
sions could  be  drawn,  it  was  observed  that  for  ef- 
fluent stream  conditions  and  a  rise  in  air  tempera- 
ture above  the  ground  water  temperature,  the 
ground  water  temperature  increased  and  the 
stream  temperature  decreased.  This  is  attributed  to 
a  decrease  in  viscosity  and  an  increased  ground 
water  flow  of  the  ground  water  to  the  stream.  An 
unsuccessful  attempt  was  made  to  obtain  a  solution 
to  the  one-dimensional  ground  water  flow  equation 
in  response  to  a  linear  change  in  stream  stage  when 
the  permeability  is  changing  due  to  temperature  or 
some  other  reason.  (Author) 
W68-00892 


THE  PIEZOMETRIC  SURFACE  OF  THE 
COASTAL  PLAIN  AQUIFER  IN  GEORGIA, 
ESTIMATES  OF  ORIGINAL  ELEVATION  AND 
LONG-TERM  DECLINE, 

Georgia  Univ.,  Athens. 

Robert  E.  Carver. 

Southeastern  Geology,  Vol  9,  No  2,  June  1968  dd 

87-99, 1 3  p,  3  fig,  1  tab,  26  ref. 

Descriptors:  *Piezometric  surface,  Static  head,  Ar- 
tesian pressure,  Hydraulic  profile,  Pressure 
gradient,  *Artesian  water  wells,  *Ground  water 
level,  *Aquifers,  Water  demand.  Water  pressure 
decline.  Recharge  areas,  Water  management  prac- 
tices, Water  supply,  Depression  cones. 
Identifiers:  Georgia,  Coastal  Plain  aquifer,  The 
Floridan  aquifer,  Southeast  U.S.,  Savannah,  Ga., 
Brunswick,  Ga.,  Augusta,  Ga. 

The  Coastal  Plain  aquifer  in  Georgia  has  deep 
cones  of  depression  in  the  piezometric  surface 
around  centers  of  pupulation  and  industrial  activity 
resulting  from  over  pumping.  Decline  of  the  aquifer 
pressure  near  the  Atlantic  Coast  is  well  known.  The 
pressure  decline  for  the  Coastal  Plain  aquifer  as  a 
whole  is  evaluated.  Published  reports,  1898,  1908, 
and  1915,  on  artesian  wells  in  Georgia  provide  data 
to  determine  the  original  piezometric  surface  of  the 
aquifer  in  an  area  defined  by  a  line  joining  Augusta 
and  Fort  Gaines  to  the  Atlantic  Coast  and  Florida 
border.  The  original  piezometric  surface  compared 
with  the  piezometric  surface  in  1942  (Warren)  in- 
dicates significant  aquifer  pressure  changes  since 
1880  with  a  pressure  head  decline  of  40  feet  in  the 
area  north  of  Tifton,  Georgia.  Comparison  of  the 
original  piezometric  surface  indicates  a  pressure 
decline  of  about  35  feet  near  the  Atlantic  Coast 
and  75  feet  north  of  Tifton  between  1880  and 
1966.  The  heavy  pumping  around  major  municipal 
and  industrial  centers  on  the  Atlantic  Coast  has 
long-term  far-reaching  effect  and  suggests  a  need 
for  more  extensive  monitoring  of  the  aquifer  nres- 
sures.  (WRC-Ga)  v 

W68-00900 


DRILLED       WATER        WELLS        IN       NEW 
HAMPSHIRE, 

New  Hampshire  Univ.,  Durham. 

For  primary  bibliographic  entry  see  Field  03B. 

For  abstract,  see  . 

W68-00955 


UNSTEADY  UNCONFINED  FLOW  TO  GRAVI- 
TY  WELLS, 

Leeds  Univ.,  Dept.  of  Civil  Engineering,  Leeds,  En- 
gland. 

J.  A.  Fox,  and  I.  Ali. 

Inst  Civil  EngProc,  Vol  40,  pp  45 1 -469,  Aug  1968 
1 9  p,  1 6  fig,  2  tab,  9  ref. 

Descriptors:  'Groundwater  movement,  'Draw- 
down, 'Unsteady  flow,  'Model  studies,  'Mathe- 
matical models,  Digital  computers,  Theoretical 
analysis,  Synthetic  hydrology,  Theis  equation. 
Identifiers:  'Wave-motion  equation,  'Unsteady 
unconfined  drawdown,  Drawdown  tank  study 
Steinbrenner  equation. 

Shallow-water  wave  theory  was  used  to  describe 
unsteady  flow  to  wells  through  porous  media.  A 
serious  shortcoming  of  theoretical  treatments  of 


WATER  CYCLE— Field  02 

Groundwater— Group  2F 

transient  flow  in  porous  media  is  the  assumption 
that  water  is  yielded  instantaneously  in  drawdown; 
this  analysis  is  not  completely  free  from  defect.  The 
solution  involves  integration  of  2  quasilinear  hyper- 
bolic partial  differential  equations.  A  digital  com- 
puter method  was  used  and  a  flow  chart  of  the  pro- 
gram is  included.  The  solution  was  checked  in  an 
experimental  tank  in  the  shape  of  a  1  5  deg  sector  of 
a  12  ft  dia  circle,  instrumented  and  with  facilities 
for  production  of  specific  boundary  conditions. 
Depth  to  water  was  continuously  measured  along  a 
radius.  The  porous  medium  was  5/8  in.  stone  chips 
Agreement  between  experimental  and  theoretical 
values  was  good  except  in  the  immediate  vicinity  of 
the  well  where  the  groundwater  surface  was 
strongly  curved.  ( Knapp-USGS) 
W68-00957 


THEORETICAL  ANALYSIS  OF  REGIONAL 
GROUND  WATER  FLOW  3.  QUANTITATIVE 
INTERPRETATIONS, 

Canada  Dept  of  Energy,  Mines  and  Res  and  Univ  of 

Calif,  Berkeley,  Dept  of  Civil  Eng. 

R.  A.  Freeze,  and  P.  A.  Witherspoon. 

Water  Resources  Res,  Vol  4,  No  3,  pp  581-590 

June  1968.  1  Op,  3  fig,  13  ref. 

Descriptors:  'Groundwater,  'Digital  computers, 
'Watersheds  (Basins),  Groundwater  basins. 
Drainage,  Permeability,  Flow  nets.  Water  table, 
Recharge,  Discharge  (Water),  Surface-ground- 
water relationships,  Mathematical  studies. 
Identifiers:  'Drainage  basin  characteristics,  Natu- 
ral basin  yield. 

The  natural  yield  of  a  ground  water  basin  can  be 
calculated  from  a  quantitative  analysis  of  the  flow 
net  obtained  from  a  digital  computer  solution  to  a 
numerical  mathematical  model  of  the  basin.  The 
natural  yield  is  a  unique  property  of  the  basin  and 
can  be  considered  as  a  measure  of  the  ground  water 
recharge  to  the  basin  and  a  conservative  estimate 
of  the  safe  yield.  Rates  of  ground  water  recharge 
and  discharge  vary  from  place  to  place  throughout 
the  areal  extent  of  a  basin;  a  quantitative  analysis 
can  be  used  to  determine  the  position  of  concentra- 
tion. Quantitative  interpretation  of  ground  water 
flow  nets  can  play  an  important  role  in  the  calcula- 
tion of  basin-wide  water  balances  due  to  the  inter- 
relationships between  ground  water  recharge  and 
infiltration  at  one  end  of  the  flow  system  and 
ground  water  discharge,  evapotranspiration,  and 
stream  baseflow  at  the  other.  (Knapp-USGS) 
W68-00959 


GEOHYDROLOGICAL  RECONNAISSANCE  IN 
UPPER  VOLTA, 

Louis  Berger,  Inc,  East  Orange,  N  J. 

W.H.Bierschenk. 

Ground  Water,  Vol  6,  No  1,  pp  29-40,  Jan-Feb 

1 968.  1 2  p,  6  fig,  1  I  photo,  3  tab,  4  ref. 

Descriptors:  'Groundwater,  'Water  wells, 
'Hydrologic  data,  'Climatic  data,  'Laterites! 
Aquifers,  Water  quality,  Hydrogeology,  Water 
sources,  Water  yield,  Shallow  wells,  Surveys. 
Identifiers:  'Upper  Volta,  'Water  resources  inven- 
tory, Dug  wells. 

A  water  resources  inventory  of  the  north-central 
part  of  Upper  Volta  was  made  and  a  program  of 
water  development  by  large-diameter  dug  wells  was 
recommended.  In  the  study  area,  from  north  to 
south  the  rainfall  ranges  from  500  mm  to  1,200 
mm,  evaporation  from  3,385  mm  to  1 ,945  mm,  and 
temperatures  from  34  deg  C  to  30  deg  C.  The  surfi- 
cial  rocks  over  much  of  the  area  lateritic,  generally 
ferruginous,  hard,  and  cemented.  The  bedrock  is 
mainly  granite  with  lesser  amounts  of 
metamorphics.  The  'under  laterite'  study  and 
clayey  materials,  which  are  the  weathering 
products  of  igneous  and  metamorphic  rocks,  are 
the  principal  aquifers  and  yield  small  quantities  of 
water  adequate  for  domestic  and  stock  use.  The 
thin  water-bearing  zones  are  tapped  only  by  large- 
diameter  dug  wells  which  produce  as  much  as 
2,000  1  per  hr.  Bedrock  may  yield  a  small  quantity 
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of  water  from  fractures.  Water  is  not  available  in 
sufficient  quantity  or  quality  tr>  raise  standards  of 
living  in  the  63 1  villages  in  the  area.  Most  of  the  im- 
mediate water  needs  can  be  met  by  constructing 
more  large-diameter  dug  wells.  (Knapp-USGS) 
W68-00964 

WELL       LOGGING       IN       GROUNDWATER 
HYDROLOGY, 

U  S  Geological  Survey,  Denver. 

For  primary  bibliographic  entry  see  Field  07A. 

For  abstract,  see  . 

W68-00968 


WATER  RESOURCES  OF  ORANGE  COUNTY, 
FLORIDA, 

U.S.  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B 

For  abstract,  see  . 

W68-00976 


GROUND  WATER  RESOURCES  OF  THE 
NORTHERN  POWDER  RIVER  VALLEY, 
SOUTHEASTERN  MONTANA, 

U.S.  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B 

For  abstract,  see  . 

W68-00977 

HYDROLOGY  OF  THE  METAMORPHIC  AND 
IGNEOUS  ROCKS  OF  CENTRAL  CHESTER 
COUNTY, PENNSYLVANIA, 

U.S.  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see  . 

W68-00978 

GROUNDWATER  RECHARGE,  DYNAMICS  OF 
GROUND  WATER  FLOW  SYSTEMS, 
METHODS  OF  DELINEATING  GLACIAL 
DRIFT  AQUIFERS, 

Michigan  State  Univ,  East  Lansing. 

Samuel  B.  Romberger,  Robert  Ehrlich,  and 

William  J.  Hinze. 

Termination  Rep,  Dep  Geol,  Mich  State  Univ,  June 

1967.  65  p,  23  fig,  7  tab. 

Descriptors:  Ground  water,  'Groundwater 
recharge.  Geochemistry,  Water  analysis.  Weather- 
ing, 'Electric  analogs.  Geophysics,  Hydrogeology, 
♦Groundwater  flow,  Aquifers,  Glacial  drift, 
Groundwater  movement,  *Leaching,  *Water  quali- 
ty, Organic  matter. 

Identifiers:  Geophysical  prospecting,  'Gravimetric 
prospecting. 

Laboratory  and  field  studies  show  organic  materi- 
als occurring  in  natural  waters  have  a  significant 
control  on  the  weathering  and  transport  of  mineral 
matter.  Up  to  60%  of  cations  such  as  Mg  and  Ca 
are  organically  complexed  in  natural  streams,  with 
the  effect  increasing  with  organic  content.  The  data 
suggest  most  dissolved  material  in  subsurface 
waters  is  derived  from  the  first  few  feet  of  soil  and 
wathered  rock  from  the  interaction  of  organic 
acids,  derived  from  the  soil  horizon,  and  mineral 
matter.  Low  permeability  horizons  rich  in  clay  and 
silt  have  a  beneficial  effect  on  the  quality  of 
descending  waters.  Analysis  of  an  electric  analog 
model  of  the  ground-water  system  of  the  Saginaw 
formation  revealed  several  significant  facts  useful 
in  planning  water  resource  developments.  Analysis 
of  results  of  gravity  surveying  shows  negative  gravi- 
ty anomalies  generally  are  associated  with  buried 
bedrock  valleys  and  can  be  isolated  from  other 
anomalies  by  the  least  squares  method.  Therefore, 
the  gravity  method  can  be  used  as  a  rapid  recon- 
naissance technique  for  locating  buried  valleys 
which  are  favorable  areas  for  the  occurrence  of  gla- 
cial drift  aquifers. 
W68-01013 


2G.  Water  in  Soils 

SOIL  HYDRAULIC  CONDUCTIVITY  AS  AF- 
FECTED BY  SODIC  WATER, 

Texas  A  and  M  University,  College  Station,  Tex. 
Bruno  Yaron.and  Grant  W.  Thomas. 
Water  Resources  Res,  Vol  4.  No  3,  pp  545-552, 
June  1 968.  8  p.  6  fig,  3  tab,  1 2  ref. 

Descriptors.  'Hydraulic  conductivity.  Water  quali- 
ty, Permeability,  Pervious  soils,  Porosity,  'Satu- 
rated flow.  Soil  chemical  properties.  Soil  water 
movement,  'Soil  water.  Irrigation,  Bentonite,  Ex- 
pansive clays.  Expansive  soils.  Ion  exchange, 
Leaching. 

Identifiers:  'Sodic  water,  Swelling  clays,  NA- 
bentonite.  Experimental  soil  systems. 

The  hydraulic  conductivities  of  mixtures  of  soil  and 
glass  beads  in  columns  were  determined  during  the 
flow  of  dilute  sodium-calcium  solutions  through  the 
mixtures.  Flow  was  continued  until  equilibrium  was 
achieved.  A  curvilinear  decrease  in  hydraulic  con- 
ductivity was  found  as  the  exchangeable  sodium 
approached  equilibrium.  The  shape  of  the  curve 
depended  on  the  nature  of  the  soil  and  the  cationic 
composition  and  total  salt  content  of  the  solutions. 
The  hydraulic  conductivity  became  constant  only 
when  a  constant  exchangeable  sodium  content  was 
achieved  along  the  soil  column.  A  semiempirical 
method  of  predicting  the  hydraulic  conductivity 
was  developed.  Agreement  between  calculated  and 
observed  values  was  found  to  be  reasonably  good. 
(Knapp-USGS) 
W68-00665 

THE  COLLECTION  OF  NATURAL  SOIL 
PROFILES  FROM  ARID  REGIONS-A  FIELD 
METHOD  AND  MANUAL, 

Netherlands,  Agricultural  University,  Wageningen, 
Department  of  Tropical  Soil  Science  and  Depart- 
ment of  Regional  Soil  Science. 
T  de  Meester,  and  J.  Bouma. 
Netherlands  J  of  Agr  Sci,  Vol  1 5,  No  1 ,  pp  63-74. 
Feb  1967.  1 2  p,  6  fig,  1  tab,  22  ref. 

Descriptors:  'Soil  profiles.  'Arid  lands.  'Soil  in- 
vestigations, Cost-benefit  ratio,  'Methodology, 
♦Sampling,  Soil  horizons.  Calcareous  soils.  Clays, 
Soil  analysis.  Economic  feasibility.  Transportation, 
On-site  investigations,  Geomorphology. 
Identifiers:  'Soil  peels.  'Preparation  techniques. 

The  techniques  described  were  developed  and  suc- 
cessfully applied  to  the  semi-arid  Konya  plain  in 
central  Anatolis,  Turkey.  A  short  review  of  soil- 
peeling  techniques  was  given.  Modified  techniques 
for  soils  of  arid  regions  with  respect  to  calcareous 
and  clayey  soils  were  given.  The  advantages  and 
the  manual  of  the  field  procedures  for  soil  peels 
from  a  vertical  wall  were  explained.  Advice  was 
given  on  how  to  transport  soil  peels  without 
damage.  An  example  was  given  for  the  calculation 
of  the  production  cost  of  one  soil  profile  peel  in  a 
Middle  East  Country.  (Blecker-Ariz) 
W68-00689 

SOIL-WATER    POTENTIAL:    DIRECT    MEA- 
SUREMENT BY  A  NEW  TECHNIQUE, 

Australia,  CSIRO,  Division  of  Plant  Industry.  Can- 
berra, Aust.  Cap.  Territory. 
A.  J.  Peck,  and  R.  M.  Rabbidge. 
Science,  Vol  151,  No  3716,  pp  1385-1386,  March 
18, 1966.  2  p,  I  fig. 

Descriptors:  'Soil  water,  'Free  energy,  'Poten- 
tiometers, 'Solutes,  Instrumentation,  Soil  water 
movement.  Unsaturated  flow.  Atmospheric  pres- 
sure. Osmotic  pressure,  Thiems  equation, 
Equilibrium,  Pressure  measuring  instruments. 
Identifiers:  'Unsaturated  soils. 

A  problem  in  studies  of  water  relations  in  unsatu- 
rated soils  is  the  accurate  measurement  in  situ  of 


the  potential  of  soil  water.  This  potential  is  negative 
with  respect  to  that  of  the  standard  reference  state: 
pure  free  water  at  atmospheric  pressure.  The  dif- 
ference between  the  equilibrium  pressure  and  the 
osmotic  pressure  of  a  solution,  physically  con- 
strained  in  a  container  surrounded  by  unsaturated! 
soil,  is  numerically  equal  to  the  specific  free  energy 
of  the  soil  water.  This  difference  is  a  measure  of  the 
potential  of  the  soil  water.  To  determine  soil-waten 
potential,  pressure  measurements  were  obtained.) 
Instruments  were   designed   and   constructed   to 
apply  thisprincipal.  (Blecker-Ariz) 
W6" 


?68-00699 


CLIMATE   AND   SOIL   MOISTURE   EXTRAC- 
TION --  GILAT,  ISRAEL, 

Environmental  Sci.  Services  Administration.  En-' 

vironmental  Data  Serv.,  Tempe,  Ariz.;  Israel,  VoHJ 

cani  Inst,  of  Agr.  Res.,  Rehovot. 

Milton  L.  Blanc,  and  Obadiah  P.  Cohen. 

Agr  Meteorol,  Vol  4,  No  5,  pp  367-37 1 ,  Sept  1 967. 

5  p.  2  fig. 

Descriptors:  Arid  lands,  'Soil  moisture  meters ! 
Winter,  'Alfalfa,  Precipitation  (Atmospheric) 
•Evapotranspiration,  Wilting  point.  Plant  growth 
Irrigation  practices,  Neutron  absorption.  Data  col- 
lections, 'Meteorological  data,  'Sprinkler  irriga-' 
tion.  Wetting,  Diurnal,  Water  spreading.  Soil 
water-plant  relationships,  Loess. 
Identifiers:  Israel,  Indicator  plants,  *  Plots. 

The  goal  of  the  project  was  to  publish  a  detailec 
record  of  daily  soil  moisture  extraction  and  atten 
dant  meteorological  conditions  over  a  2  yeajj 
period.  Annual  precipitation,  occurring  during  the 
winter  at  the  Gilat  Experiment  Station,  average 
about  200  mm.  Alfalfa  plants  were  used  as  indica 
tor  plants.  The  'wet'  plow  was  irrigated  to  maintain 
frequent  periods  of  potential  or  near  potential  rate, 
of  evapotranspiration  The  dry  plot  was  permitte* 
to  approach  the  wilting  point  toward  the  end  o 
each  irrigation  cycle.  Each  alfalfa  plot  wa 
represented  by  four  access  tubes  for  the  neutro 
soil  moisture  probes.  The  bare  plots  contained  tw. 
tubes.  The  tubes  penetrated  to  a  depth  of  five  me 
ters.  (Blecker-Ariz) 
W68-00705 


TRACERS  DETERMINE  MOVEMENT  OF  SOU 
MOISTURE  AND  EVAPOTRANSPIRATION, 

Heidelberg  Univ.,  Deutscher  Wetterdienst.  Gie; 
sen;       Landwirtschaftliche       Untersuchungsun 
Forschungsanstalt,  Speyer. 
U.  Zimmermann,  K.  O.  Munnich,  and  W.  Roether 

Science,  Vol  152,  No  3720,  pp  346-347,  April  12 
1966.  2  p,  1  fig,  1  tab. 

Descriptors:  'Rain  water,  'Soil  water  movemen 
•Radioactive  dating,  'Surface-groundwater  rel; 
tionships.  'Tracers,  Water  table,  Soil  moistur; 
Evapotranspiration,  Groundwater  recharge.  Capi 
lary  water.  Deuterium,  Tritium.  Trackir 
techniques.  Water  balance.  Sampling.  Seepag 
Diffusion,  Radioisotopes. 
Identifiers:  Groundwater  table. 

The  downward  movement  of  soil  water  is  a  layere 
one.  New  rainfall  on  the  surface  of  the  soil  push' 
the  old  water  downward.  A  single  'rainfall'  label* 
with  a  hydrogen-isotope  tracer  forms  a  tagged  lay 
of  water  that  moves  downward  as  a  distinguishab 
water  mass  between  the  older  rainwater  below  ar 
the  younger  rainwater  above.  Samples  of  soil  a 
taken  and  isotopic  analysis  of  the  soil  moistu 
gives  the  vertical  distribution  of  the  tracer.  Forai 
period  of  time  that  is  not  too  short,  one  can  prepa 
a  balance,  for  the  soil  above  the  tracer  mar 
between  incoming  rain,  evaporation  loss  and  wat, 
that  will  eventually  reach  the  groundwater  tabl 
An  advantage  of  the  method  is  that  it  provid 
detailed  information  on  the  water  balance  witho 
disturbance  of  the  natural  conditions.  (Bleckt 
Ariz) 
W68-00706 
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•RTAIN  FLOWS  OF  AIR  AND  WATER  IN 
NDS  DURING  INFILTRATION, 

S.  Geological  Survey. 
0.  Smith,  H.  W .  Olsen,  and  R.  A.  Bagnold. 
ilSci,  Vol  101,  No  6,  pp  441-449,  June  1966.  9 
6  fig.  1  tab. 

scriptors:  'Infiltration,  'Permeability,  *Air 
sses.  Rainfall,  Field  capacity.  Atmospheric  pres- 
e.  Discharge  measurement,  Sands,  Irrigation, 
itting,  Flow  rates.  Model  studies.  Capillary  ac- 
n.  Soil  water  movement,  Hydraulic  conductivity, 
ntifiers:  Bulk  water.  Confined  air,  Bulk  air. 

periments  were  designed  to  simulate  successive 
iltration  such  as  might  occur  in  a  sequence  of 
nfalls,  or  irrigations  into  a  soil  wetted  to  field 
>acity.  They  involved  the  downward  flow  of  al- 
nate  masses  of  air  and  water  through  a  long  ver- 
il  cylindrical  column  of  sand.  Air  masses  entered 
column  under  atmospheric  pressure  in  intervals 
specified  duration  between  the  introduction  of 
cessive  water  masses.  Bulk  air  encountered  by 
Itration  water  masses  was  transported  down  the 
umn  by  the  moving  liquid.  Air  was  discharged 
itinuously  from  the  column,  even  though  it  was 
oduced  periodically  in  bulk  masses.  Trans- 
ted  air  was  carried  down  within  the  bulk  water 
:he  form  of  entrapped  air  bubbles.  Volumes  of 
discharged  per  cycle  were  considerably  less 
n  would  occur  if  piston  flow  was  the  dominant 
cess.  Because  the  transported  air  was 
dominately  entrapped,  confined  air  pressures 
e  negligible,  and  effect  of  air  on  infiltration 
:s  was  largely  the  effect  of  entrapped  air  on 
meability  of  the  sand.  (Blecker-Ariz) 
8-00715 


IRPHOLOGICAL  AND  GENETIC 

JUENCES  OF  CARBONATE  ACCUMULA- 
)N  IN  DESERT  SOILS, 

I  Conserv.  Serv,  University  Park,  New  Mexico; 
v.  of  Calif,  Riverside,  Dept.  of  Soils  and  Plant 
:r.,  Soil  Conserv.  Serv,  Lincoln,  Nebraska,  Soil 
vey  Laboratory. 

LGile.F.  F.  Peterson, and  R.  B.Grossman. 
ISci.Vol  101,  No  5,  pp  347-360,  May  1966.  14 
fig,  4  tab. 

icriptors:  'Carbonates,  'Sierozems,  'Arid 
Is,  Alluvium,  'Soil  profiles,  'Geomorphology, 
texture,  Sediments,  Gravels,  New  Mexico, 
'logic  time,  Soil  properties,  Calcareous  soils, 
bon  radioisotopes, 
itifiers:  Pebbles. 

•izons  with  authigenic  carbonate  are  common  in 
s  of  arid  regions  and  in  many  of  these  soils  are 
most  prominent  horizon.  Authigenic  carbonate 
izons  of  many  desert  soils  of  southern  New 
uco  have  formed  in  thick,  well-drained  alluvi- 
They  have  characteristic  morphologies  that  de- 
d  primarily  on  texture  of  parent  material,  age  of 
and  geomorphic  history  of  the  soil.  Carbonate 
izons  formed  in  gravelly  sediments  display  a  dif- 
nt  morphological  sequence,  with  continued  ac- 
tulation  of  carbonate,  as  compared  with 
izons  formed  in  nongravelly  sediments.  A 
etic  basis  for  the  morphological  sequences  is 
ported  by  the  occurrence  of  features  common 
morphologically  more  simple  stages  of  car- 
ate  accumulation  in  more  complex  horizons, 
by  occurrence  of  the  more  complex  stages,  as 
phologically  determined,  only  on  land  surfaces 
»n  to  be  older  by  geomorphic  evidence 
:cker-Ariz) 
8-00718 


3GRAPHIC-GENETIC  PATTERNS  IN  THE 
fELOPMENT  OF  DESERT-STEPPE  AND 
>ERT  SOILS  OF  THE  U.S.S.R., 

>R  Dokuchayev  Soil  Institute. 

..Shuvalov. 

iet  Soil  Sci,  Vol  3,  pp  243-253,  March  1966.  1 1 

fig,  I  tab. 

criptors:  'Soil  types,  'Sierozems.  'Geographic 
ons,  Clays,  'Grasslands,  'Annual  succession, 


Soil  profiles,  Geomorophology,  Turf,  Humus, 
Humic  acid.  Clay  minerals,  Succession,  Gypsum, 
Climatic  zones,  Topography,  Soil  formation.  Soil 
chemical  properties.  Vegetation. 
Identifiers:  U.S.S.R.,  'Zonal  succession,  Biocli- 
matic,  Genesis. 

Ideas  concerning  genesis  and  geography  of  Desert- 
Steppe  and  Desert  soils  flow  from  theories  con- 
cerning zonal  succession  of  bioclimatic  conditions. 
Many  areas  of  soil  development  are  used  to  con- 
trast differences  of  these  two  soils.  Areas  of  sod 
cover,  humic  acid  content,  distribution  of  clay  par- 
ticles and  kinds  of  clay  minerals  present  were 
discussed.  The  nature  of  the  gypsum  horizons  tell 
how  recently  and  newly  formed  the  soils  are.  Cli- 
mate is  discussed  in  connection  with  distribution  of 
the  soils.  In  the  zone  of  Desert-Steppe  Brown  soils, 
bioclimatic  conditions  have  much  in  common  with 
conditions  surrounding  the  development  of  Desert 
soils.  Variation  of  Steppe  soils  is  explained  by  in- 
fluences of  soil-forming  parent  materials,  relief, 
and  redistribution  of  moisture  under  modern  cli- 
matic conditions.  Local  variations  in  factors  of  soil 
formation  and  soil  characteristics  which  they 
govern  do  not  always  lead  to  appearance  in  the 
soils  of  sufficiently  clear  particular  morphological 
and  chemical  traits  that  are  required  for  sub-divid- 
ing soils  into  independent  groups  or  subgroups. 
(Blecker-Ariz) 
W68-00719 


EFFECT  OF  WATER  APPLICATION  RATE  ON 
LEACHING, 

Utah  State  University. 

Jack  Keller,  and  Jose  F.  Alfaro. 

Soil  Sci,  Vol  102,  No  2,  pp  107-1 14,  August  1966 

8  p,  10  fig,  1  tab. 

Descriptors:  Laboratory  equipment.  Saturation, 
Chlorides,  Porosity,  'Leaching,  Dispersion, 
Hydrodynamics,  Diffusion,  'Salinity,  Soil  water 
movement,  'Effluents,  Salts,  Mathematical 
models,  Wetting. 

An  applicator  was  designed  to  apply  water 
uniformly  at  any  constant  rate  between  0.1  cm  and 
25.0  cm  per  hr  to  the  surface  of  soils  contained  in 
specially  prepared  covered  pots.  Three  initial  soil 
salinity  levels  -  EC  of  8,  12,  and  16  mmhos  were 
used  on  Nibley  silty  clay  loam.  At  any  time  after 
discharge  began,  the  volume  of  water  applied  ex- 
ceeded the  volume  of  effluent  by  an  almost  fixed 
increment.  The  sigmoid  shape  and  skewness  of  the 
concentration  curves  resulted  from  either 
hydrodynamic  dispersion  caused  by  variations  in 
pore  water  velocity  or  from  molecular  diffusion  or 
both.  The  relatively  high  leaching  efficiencies  at  all 
applications  and  the  increasing  efficiency  with 
decreasing  application  rate  was  associated  with  the 
existing  unsaturated  flow.  The  possible 
mechanisms  which  operated  to  increase  the 
leaching  efficiency  as  application  rates  decreased 
where  a  reduction  in  hydrodynamic  dispersion  and 
an  increase  in  transverse  molecular  diffusion  result- 
ing in  a  reduction  in  dilution  of  the  initial  soil 
water.  (Blecker-Ariz) 
W68-00726 


RECLAMATION  OF  THE  NORTHERN  PART 
OF  THE  NILE  DELTA  AREA, 

Cairo  Univ.,  Faculty  of  Engineering,  Irrig.  and 
Hydraul.   Dept.;  U.A.R.   Egyptian   Gen.  Org.  for 
Land  Develop.;  and  Projects  Planning  Division. 
M.  Shahin,  and  Z.  Arnout. 

Intern  Comm  on  Irrig  and  Drainage,  Sixth  Con- 
gress, Vol  2,pp  187-218,  Question  19,  1966.  32  p, 
15  fig,  3  tab. 

Descriptors:  Dams,  'Drainage  systems,  'Irrigation 
system,  Canals,  Water  storage,  Soil  texture. 
Ground  water,  Clays,  Seepage,  'Saline  soils,  'Land 
reclamation,  Topography,  Meteorological  data, 
Soil  properties.  Alkaline  soils,  Water  quality,  Soil 
profiles.  Mechanical  properties,  'Leaching,  Crop 

firoduction.  Ions, 
dentifiers:  United  Arab  Republic,  Nile  River. 
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The  land  under  study  was  high  in  clay  content  and 
concentration  of  salts.  A  detailed  description  was 
given  of  the  procedure  followed  in  reclaiming  a 
vast  area.  Tnis  included  investigation  of  the 
mechanical  and  chemical  properties  of  the  soil, 
depth  of  water  table,  sources  of  irrigation  water 
and  quality  of  irrigation  and  drainage  water.  Align- 
ment of  irrigation  and  drainage  systems,  different 
classes  of  irrigation  and  drainage  ditches,  crop 
rotation  adopted  to  the  land  after  reclamation  and 
crop  requirements  were  studied.  Profiles  of  virgin 
soils  were  compared  to  profiles  of  soil  that  had 
been  leached  for  one,  two  and  three  years.  Com- 
parisons were  made  on  clay  content,  fine  sand  and 
silt,  total  soluble  salts  and  calcium  carbonate  con- 
tent. From  the  investigation  it  was  found  that  study 
of  the  soil  profile  in  areas  under  reclamation  is 
highly  important  for  setting  up  the  plan  of  soil 
desalinization.  A  relation  between  reclamation  age 
and  productivity  for  each  type  of  soil,  and  in  each 
soil  type  between  total  soluble  salts  and  berseem 
clover  yield  was  studied.  (Blecker-Ariz) 
W68-00731 


VEGETATION  AND  SOILS  OF  ALKALI 
SAGEBRUSH  AND  ADJACENT  BIG 
SAGEBRUSH  RANGES  IN  NORTH  PARK, 
COLORADO, 

U.S.  Department  of  Agriculture  Soil  Conservation 

Service,  Glenwood  Springs,  Colorado. 

D.  R.Robertson,  J.  L.  Nielsen,  and  N.  H.  Bare. 

J  Range  Manage,  Vol   19,  No   1,  pp   17-20,  Jan 

1966.  4  p,  3  fig,  2  tab. 

Descriptors:  Colorado,  Soil  structure,  Soil  texture, 
Soil-water-relationships,  'Plant  growth, 

'Sagebrush,  Ranges,  'Clays,  'Loam,  Root  zone, 
'Soil  surveys. 

In  North  Park,  Colorado,  the  sagebrush  plant  com- 
munity stands  out  in  sharp  contrast  with  other 
kinds  of  sagebrush  rangeland.  The  species  is  alkali 
sagebrush  (Artemisia  longiloba  (Osterhout)  Bee- 
tle). The  study  described  the  vegetation  and  soils 
occurring  on  this  range  site,  and  compared  both  to 
the  vegetation  and  soils  on  adjacent  ranges  having  a 
cover  of  big  sagebrush  (Artemisia  tridentata 
Nutt.).  Soil  samples,  soil  profiles,  plant  composi- 
tion and  production  were  determined  for  each  of 
the  thirteen  sites.  A  marked  difference  occurred  in 
plant  composition,  total  annual  plant  yield  and  soil 
characteristics.  The  Claypan  range  was  the  result  of 
a  shallow,  restrictive  soil  zone  which  prohibited  the 
penetration  of  all  but  the  finest  roots.  The  alkali 
sagebrush  plant,  being  drouth  adapted,  could  sur- 
vive under  this  condition.  The  big  sagebrush  com- 
munity occurred  only  on  moderately  deep  to  deep 
mountain  loamy  soils  where  deep  root  penetration 
was  possible.  After  range  sites  and  soils  were  corre- 
lated, it  was  possible  to  determine  range  sites  from 
the  soil  survey.  (Blecker-Ariz) 
W68-00735 


BOUNDARY  FLOW  IN  LABORATORY  PER- 
MEAMETERS  USED  TO  STIMULATE 
RECHARGE  BY  CYCLIC  WATER  SPREADING, 

Arizona  University,  Tucson. 

B.  K.  Worcester,  T.  H.  Mcintosh,  and  L.  G.  Wilson. 

Water  Resources  Res,  Vol  4,  No  3,  pp  591-595, 
June  1968.  5  p,  4  fig. 

Descriptors:  'Permeameters,  'Hydraulic  conduc- 
tivity, 'Soil  water  movement,  'Groundwater 
recharge,  'Water  spreading,  'Laboratory  tests, 
Conductivity,  Electrical  conductance.  Scaling, 
Sands,  Infiltration,  Piezometry,  Model  studies, 
Porous  media,  Darcy's  law,  Boundaries  (Surface), 
Flooding  (Intentional  inundation),  Flow  measure- 
ment. Drying. 

A  laboratory  permeameter  design  is  presented  to 
facilitate  partitioning  the  relative  contributions  of 
flow  in  tne  boundary  and  inner  zones  on  the 
hydraulic  conductivity  values  of  soils.  This  per- 
meameter was  used  to  evaluate  the  potential  con- 
tribution of  boundary  flow  to  the  hydraulic  conduc- 
tivity under  a  cyclic  flooding  and  drying  regime. 
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Field  02-WATER  CYCLE 
Group  2G— Water  in  Soils 

For  a  2  millimeter  sand  the  hydraulic  conductivities 
were  consistently  lower  in  the  outer  zone  compared 
to  those  for  the  inner  matrix  region.  Conversely,  in 
trials  using  Mohave  fine  sandy  loam,  the  hydraulic 
conductivities  for  the  boundary  region  were  con- 
sistently higher  than  those  for  the  inner  region.  The 
divergence  between  flow  rates  of  the  inner  zone 
and  boundary  zone  were  greatest  during  the  flood- 
ing period.  The  changes  in  hydraulic  conductivity 
within  a  flood  cycle  and  with  a  number  of  flood  cy- 
cles, for  both  matrix  zones  tended  to  be  similar  and 
paralles,  although  of  different  magnitude.  A  labora- 
tory permeameter  design  is  presented.  (Affleck- 
Ariz) 
W68-00737 


SOIL   HYDRAULIC   CONDUCTIVITY    AS   AF- 
FECTED  BY  SODIC  WATER, 

Texas  A  and  M  University,  College  Station;  Vol- 
cani  Institute  of  Agriculture,  Rehovot,  Israel. 
Bruno  Yaron.and  Grant  W  Thomas. 
Water  Resources  Res,  Vol  4,  No  3,  pp  545-552, 
June  1968.  8  p,  6  fig,  3  tab. 

Descriptors.  "Hydraulic  conductivity,  'Alkali 
water.  Chromatography,  "Cation  exchange,  'Soil 
properties,  Irrigation  water.  Soil  chemistry.  Water 
quality,  Sodium,  Calcium,  Conductivity,  Magnesi- 
um, Permeability,  Electrolytes,  Leaching, 
Equilibrium. 
Identifiers:  Soil  columns,  Base  exchange. 

The  hydraulic  conductivities  of  soil-glass  bead  mix- 
tures in  chromatographic  columns  were  deter- 
mined during  the  flow  of  dilute  sodium-calcium 
solutions  through  the  mixtures.  The  purpose  of  the 
experiment  was  to  find  the  progressive  decrease  of 
hydraulic  conductivity  as  the  exchangeable  calci- 
um and  magnesium  in  the  soil  was  replaced  by  the 
sodium  in  the  percolating  solution.  The  upper  layer 
of  the  soil  became  saturated  with  sodium  much 
faster  than  the  lower  part,  but  as  might  be  ex- 
pected, this  did  not  control  the  hydraulic  conduc- 
tivity of  the  water.  Rather  it  was  found  that  the 
relative  hydraulic  conductivity  was  related  to  the 
mean  exchangeable  sodium  percentage  of  the 
whole  column.  The  data  from  the  soil  columns  was 
used  to  calculate  expected  relative  hydraulic  con- 
ductivity. Agreement  between  calculated  and  ob- 
served values  was  found  to  be  reasonably  good. 
The  results  suggest  that  soil  properties  and  the 
composition  and  amount  of  solution  (irrigation 
water)  applied  to  the  soil  can  be  measured  and 
hydraulic  conductivities  estimated.  (Affleck-Ariz) 
W68-00738 


TRACING  PERCOLATION  WATERS  IN  KARST 
AREAS, 

D.  P.  Drew. 

Trans  Cave  Res  Group  of  Great  Britain,  Symp  on 
Cave  Hydrol  and  Water  -  Tracing,  Vol  1 0,  No  2,  pp 
107-1 14,  May  1968.  8  p,  4  fig,  8  ref.disc. 

Descriptors:  'Tracers,  'Indicators,  'Dye  releases, 
'Caves,  'Infiltration,  'Percolation.  Movement, 
Tracking  techniques.  Currents  (Water),  Water  cir- 
culation, Karst,  Sampling,  Spectrophotometry. 
Identifiers:  'Water  circulation  tracing,  Cave 
waters,  Pryanine. 

The  technique  of  tracing  percolation  water  in 
karsts  in  Carboniferous  limestone  and  Jurassic 
oolites  using  the  fluorescent  dye  Pyranine  cone,  is 
described.  The  dye  passes  through  the  soil  cover 
without  being  adsorbed.  Sampling  is  accomplished 
by  adsorption  of  the  dye  on  activated  charcoal 
suspended  in  bags.  The  dye  can  be  detected 
visually  using  this  technique  at  dilutions  of 
0.0000001,  and  at  1/10  that  strength  with  ul- 
traviolet light.  Spectrophotometric  determination 
may  be  used.  Pryanine  cone,  shows  adsorption 
maxima  at  310  and  452  millimicrons.  Field  tests  in 
England  were  successful;  dye  scattered  on  the  sur- 
face showed  up  in  springs  several  days  to  several 
weeks  later.  (Knapp-USGS) 
W68-00825 


INVESTIGATIONS  OF  THE  HYDROLOGY  OF 
THE  ROOT  ZONE, 

Clemson  Univ.,  Clemson,  S.  C. 

James  T.  Ligon,  Jerry  R.  Lambert,  and  Riaz 

Ahmed. 

Report  No  7,  Water  Resources  Research  Institute, 

Clemson  University,  Clemson,  S  C,  July  1968.  109 

p,  34  fig,  9  tab,  44  ref. 

Descriptors:  'Root  zone,  'Infiltration,  Unsaturated 
flow,  Diffusivity,  Hydraulic  conductivity.  Numeri- 
cal analysis,  'Gamma  rays,  'Soil  moisture, 
Evapotranspiration,  Deep  seepage.  Soil  density. 

The  first  part  of  this  report  deals  with  a  study  of  in- 
filtration into  layered  soils.  A  finite  difference  solu- 
tion of  the  unsaturated  flow  equation  was  used. 
Two  field  sites  were  selected  and  the  profile 
characteristics,  including  h  vs  theta  and  D  vs  theta 
relationships,  were  determined  Theoretical  infil- 
tration curves  were  computed  for  several  initial 
moisture  conditions  Experimental  infiltration 
curves  were  obtained  for  comparison.  Theoretical 
and  experimental  curves  compared  reasonably  well 
except  during  early  portions  of  the  infiltration  runs. 
The  second  part  of  the  report  concerns  a  study  of 
the  gamma-ray  transmission  technique  for  field 
measurement  of  soil  moisture  Techniques  of  field 
operation  were  developed  to  minimize  errors  due 
to  electronic  drift  and  temperature  sensitivity  of 
the  equipment.  Theory  was  developed  for  the 
determination  of  soil  moisture  changes  without 
knowledge  of  soil  density.  Data  relating  to  the 
precision  of  field  measurements  and  the  use  of  field 
capacity  as  a  reference  point  were  presented  along 
with  data  showing  the  amount  and  distribution  of 
soil  moisture  changes  due  to  infiltration,  drainage 
and  evapotranspiration.  (Author) 
W68-00894 


PIEZOMETER  FOR  MONITORING  RAPIDLY 
CHANGING  PORE  PRESSURES  IN  SATU- 
RATED CLAYS, 

U  S  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  07B. 

For  abstract,  see  . 

W68-00965 


A    SENSOR    FOR    WATER    FLUX    IN    SOIL, 
(PART)  2 -'LINE  SOURCE'  INSTRUMENT, 

Australia,  CSIRO,  and  Australian  National  Univ, 

Canberra. 

For  primary  bibliographic  entry  see  Field  07B. 

For  abstract,  see  . 

W68-00969 

WATER-PHYSICAL  PROPERTIES  OF  THE 
EUPHRATES  VALLEY  SOILS, 

Giprovodkhoz  Minmeliovodkhoza  SSSR 

I  S.  Zoon.andN.  S.  Limachev. 

Soviet  Soil  Sci.  Vol  8,  pp  1080-1092.  August  1967. 

1 3  p,  1  fig,  8  tab. 

Descriptors:  'Water  properties,  'Soil  physical  pro- 
perties. Soil  texture.  'Irrigated  land.  Groundwater. 
Grasslands,  Soil  profiles.  Soil  stability.  Permeabili- 
ty. Capillary  action,  Salts.  Mineralogy.  Soil 
horizons.  And  lands.  Soil  analysis.  Field  capacity. 
Moisture  content,  'Particle  size.  Porosity, 
Leaching,  Drainage  systems. 
Identifiers:  Euphrates  Valley,  Water  physical  pro- 
perties. Ring  method,  Solonchaks,  Slots,  Iraq,  In- 
take rate.  Swelling. 

Water-physical  characteristics  of  soils  were  deter- 
mined by  the  ring  method  on  10  plots  representing 
the  main  subgroup  of  Alluvial-Meadow  and 
Solonchaks  soils  in  the  southern  region  of  the  allu- 
vial plain  formed  by  the  Tigris  and  Euphrates 
Rivers.  Alluvial-Meadow  irrigated  soils  were 
formed  under  conditions  of  constant  excess 
groundwater  with  a  grassy,  'meadowy'  vegetation. 
Fine  texture,  marked  compactness  throughout  the 
profile,  and  indistinct  nonwater-stable  structure, 
which  quickly  disintegrates  upon  irrigation,  were 
responsible  for  the  low  water  permeability  of  the 
soils.  The  water-physical  properties  of  periodically 


inundated  Alluvial-Meadow  soil  were  studied  on 
two  plots  down  to  the  depth  of  214  cm.  Both  soils 
had  a  high-lying  capillary  fringe  which,  in  the  case 
of  strongly  mineralized  groundwater,  resulted  in 
the  accumulation  of  salts  in  the  top  horizons.  They 
were  characterized  by  swelling,  settling  and  un- 
satisfactory aeration  with  a  moisture  content  equal 
to  the  field  moisture  capacity.  (Blecker-Ariz.) 
W68-00998 


EFFECT  OF  SURFACE-APPLIED  WHEAT 
STRAW  ON  SOIL  WATER  LOSSES  BY  SOLAR 
DISTILLATION, 

USDeptof  Agriculture.  Akron,  Colorado. 
For  primary  bibliographic  entry  see  Field  03F. 
For  abstract,  see . 
W68-0I004 


INFILTRATION  AND  PERCOLATION  STUDIES 
OF  SULFIDES  AND  SEWAGE  CAR 
BONACEOUS  MATTER, 

Hawaii  Univ,  Honolulu. 

James  S.  Kumagai. 

Water  Resour  Res  Center,  Univ  Hawaii  Techn  Rep 

7.  June  1967.  58  p,  14  fig,  25  tab,  26  ref,  append. 

Descriptors:  Sewage  disposal.  Organic  loading 
•Biodegradation,  Soil  disposal  fields.  Cesspools 
Septic  tanks.  Sulfates,  Sulfides,  Percolating  water 
Infiltration.  Groundwater  movement. 

The  laboratory  study  of  infiltration  and  percolatiot 
of  sulfides  and  sewage  carbonaceous  matter  was 
conducted  in  2  phases:  Phase  I  utilized  simulatec 
cesspool  lysimeters  and  Phase  2  considered  thi 
generation  of  sulfides  and  the  infiltration  and  per 
eolation  of  sulfides  through  soil  and  sand  columns 
Phase  1  results  dictated  a  need  for  further  stud; 
owing  to  free  percolation  of  certain  odorous  com 
pounds  and  excellent  COD  removals  unde 
presumably  anaerobic  conditions  contrary  to  find 
ing  in  similar  studies.  In  Phase  2  soil  column  wa 
more  effective  for  sulfide  removal  than  the  sam 
column  which  allowed  continuous  breakthrough  o 
an  odorous  percolate.  Progressive  movement  of  \ 
black  precipitate  through  the  sandbed  indicate! 
that  filtering  action  of  sand  was  not  as  effective  a 
soil  column  Under  acid  conditions,  sulfid 
breakthrough  was  clearly  demonstrated  in  bot! 
sand  and  soil  columns.  Flow  rate  significantly  im 
proved  in  both  columns  after  percolation  o 
acidified  fluids.  All  columns  exhibited  charac 
teristic  nonlinear  relationship  between  filtratioi 
and  percolation  rates  and  the  hydraulic  gradient. 
W68-01010 

2H.  Lakes 


THE     POST-GLACIAL     DEVELOPMENT     01 
GRANELANGSO, 

K.  Hansen. 

Meddr  Bansk  Geol  Foren.  Vol   15.  pp  446-458 

1965.  1 3  p,  6  tab,  8  fig.  15  ref. 

Descriptors:  'Eutrophication,  Animal  population! 
•Plant  populations.  Bibliographies.  Chemical  anai 
ysis,  'Systematics,  Winds,  Diatoms,  Dissolve 
solids.  Geologic  history.  'Glacial  lakes.  Bottor 
sediments.  Logging  (Recording),  Light  penetra 
tion.  Oligotrophy,  Turbidity,  Photosynthesis 
Zooplankton,  Plankton,  'Paleolimnology.  Sane 
Silt. 
Identifiers:  Mesotrophy.  Denmark.  Organic  muds 

The  author  concludes  from  studies  of  borings  mad 
into  the  bottom  sediments  of  Lake  Grane  Langs 
that,  since  the  last  glaciation,  the  lake  has  range 
from  oligotrophy  to  eutrophy  and  is  now  back  < 
oligotrophy.  The  lake,  in  Jutland,  Denmark,  i 
about  600  m  long  and  an  average  of  200  m  wide 
the  basin  margins  are  steeper  than  the  central  par 
Lobelia  and  Litorella  occur  to  a  depth  of  3  it 
Isoetes  to  3-4  m,  from  8  m  to  the  deepest  part  ( I 
m),  the  bottom  is  covered  by  Fontinali: 
Drepanocladus.  and  Nitella.  The  bottom  from  5- 
m   is  nearly   free   of  vegetation.    Phwoplankto 
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roduction  is  very  small.  There  are  few  species  in 
le  zooplankton  and  only  13  animals/I  of  water; 
le  beach  fauna  is  a  rich  one,  and  crayfish  are  par- 
cularly  numerous.  10  bore  holes  indicate  that 
inds  are  the  deepest  sediments,  silt  next  higher, 
len  an  increasing  admixture  of  organic  material, 
id  the  uppermost  layers  are  largely  gyttja  (organic 
ud).  Beach  sediments  are  blown  into  the  lake  by 
.ring  winds.  The  times  of  eutrophy  correlate  with 
arid  pollenzones,  and  those  of  oligotrophy  with  2 
imid  pollenzones,  as  these  waters  are  today. 
lyrne-Wisc) 
68-00678 


HE  RELATION  BETWEEN  SULFUR  AND 
\RBON  IN  SEDIMENTS  FROM  THE  EN- 
LISH  LAKES, 

>ronto  U,  Canada. 

Gorham. 

Jed  Petrol,  Vol  30,  No  3,  pp  466-470,  Sep  1960. 

5, 4  tab,  1 1  ref. 

:scriptors:  *Eutrophication,  Chemical  analysis, 
asonal.  Chemical  reactions,  Profundal  zone, 
.akes,  "Carbon,  "Sulfur,  Manganese,  Iron, 
bliographies.  On-site  data  collections.  Reduction 
hemical),  "Bottom  sediments.  Redox  potentials, 
ays.  Fertility,  Oxidation, 
sntifiers:  "English  lakes. 

jdies  were  made  of  5  lakes  in  the  English  lake 
itrict:  Wastwater  and  Ennerdale  Water  are  un- 
sductive  deep  lakes,  Windermere  is  a  deep  lake 

moderate  productivity,  Esthwaite  Water  is  a 
illow  productive  lake,  and  Priest  Pot  is  a  very 
jductive  pond.  Lime  and  potash  contents  in- 
:ase,  as  determined  from  samples  collected  from 
j  uppermost  5-1 0  cm  of  bottom  sediments,  in  the 
|uence  in  which  the  lakes  are  listed  to  a  max- 
um  concentration  in  the  waters  of  Priest  Pot. 
e  carbon/sulfur  ratio  is  higher  in  the  oxidizing 
ids  than  in  the  reducing  muds.  The  surface  layer 
Windermere  mud  was  found  to  be  continually 
idizing  while  that  in  Esthwaite  Water  became  a 
lucing  mud  each  summer.  Sulfate  sulfur  may 
icipitate  as  sulfide  from  the  lake  water  into  mud 
en  the  redox  potential  is  low;  it  is  reduced  and 
:cipitated  as  sulfide  in  the  mud.  Carbon  and  sul- 

are  more  abundant  in  the  sediments  of  produc- 
:  lakes  than  in  those  of  infertile  nonproductive 
es,  although  the  carbon/sulfur  ratios  are  much 
her  in  the  latter.  The  low  carbon/sulfur  ratios  in 

productive  lakes  are  related  to  their  reducing 
:nsity,  which  increases  the  total  sulfur  fixation 
hwaite  Water  showed  maximum  percentages  of 
bon  in  a  zone  just  above  the  glacial  clay,  indicat- 

a  more  productive  earlier  stage.  (  Byrne-Wise ) 
.8-0067$ 


TROPHICATION  OF  LAKES  BY  DOMESTIC 
AINACE, 

■primary  bibliographic  entry  see  Field  05C. 

•abstract, see  . 

.8-00680 


LEOLIMNOLOGICAL  STUDY  ON  ANCIENT 
KE SEDIMENTS  IN  JAPAN, 

u  Hydrobiological  Station,  Otsu,  Japan. 

lorie. 

rh  Int  Ver  Limnol,  Part  I,  Vol  16,  pp  274-281, 

.6. 

icriptors:  "Eutrophication,  "Paleolimnology, 
;es,  "Water  level  fluctuations,  Japan,  Geologic 
ory,  Coring,  Bottom  sediments.  Peat,  Lake 
rphometry,  Sedimentation  rates.  Lake  level 
:tuations,  Nitrogen,  Pleistocene  epoch, 
ntifiers:  "Climatic  cycles. 

:  author  made  studies  of  the  bottom  sediments 
three  (3)  lakes  in  Japan  and  concluded  from 
m  that  changes  in  trophic  levels  of  the  lake  were 
ught  about  by  fluctuations  in  lake  levels  and  by 
latic  changes.  The  three  (3)  lakes  studied 
ged  in  area  from  1.4  sq  km  to  14.5  sq  km,  and  in 
<imum  depths  from  7.0  m  to  29.5  m.  The  most 


extensive  lake  (Lake  Suwa-ko),  but  the  shallowest, 
was  found  to  have  bottom  sediments  400  m  thick; 
evidence  indicates  that  this  lake  is  about  3,000 
years  old,  but  that  its  rate  of  sedimentation  was 
very  rapid;  core  samples  indicate  that  the  sediment 
fill  is  largely  peat.  The  smallest  and  the  deepest  of 
the  lakes  (Lake  Kizaki-ko)  is  apparently  the  oldest 
of  them  all,  an  estimated  age  of  30,000  years,  and 
an  annual  rate  of  sedimentation  of  about  0.2  mm. 
The  third  lake  ( Yogo-ko)  is  judged  by  the  author  to 
have  undergone  a  sharp  drop  in  level,  thus  leading 
to  its  rapid  eutrophication.  (Byrne-Wise) 
W68-00681 


AN  EXPERIMENT  IN  THE  ARTIFICIAL  CIR- 
CULATION OF  A  SMALL  MICHIGAN  LAKE, 

Michigan  Dept  Cons;  Div  Cons,  Michigan  State 

College;  Colorado  Coop  Fish  Res  Unit.  Colorado  A 

and  M  College. 

Frank  F.  Hooper,  Robert  C.  Ball,  and  Howard  A. 

Tanner. 

Trans  Amer  Fish  Soc,  Vol  82,  pp  222-241,  1952 

20  p,  8  fig,  2  tab. 

Descriptors:  "Eutrophication,  Epilimnion, 
Hypolimnion,  Thermocline,  Water  temperature. 
Conductivity,  "Water  properties.  Alkalinity, 
"Lakes,  Dissolved  oxygen,  Phosphorus, 
Phytoplankton,  Periphyton,  Turnovers,  Michigan, 
On-site  data  collections,  Bibliographies,  Limnolo- 
gy, "Pumping. 

The  authors  found  that  the  pumping  of  the  waters 
of  a  lake  induced  an  overturning  like  that  of  the  fall 
circulation.  A  centrifugal  pump  was  used  to  bring 
waters  from  the  hypolimnion  to  the  epilimnion  in  a 
small  trout  lake  in  Michigan.  20. 7<7<  of  the  volume 
of  water  in  the  lake  was  displaced  during  the  test 
period,  as  the  result  of  which,  the  volume  of  the 
epilimnion  was  increased  by  49.9%,  the  hypolim- 
nion was  decreased  in  volume  accordingly,  and  the 
thermocline  was  lowered  steadily.  No  significant 
change  in  water  temperature  was  observed  during, 
nor  in  the  period  immediately  following,  the  pump- 
ing. Conductivity  and  alkalinity  increased  in  both 
zones  during  the  pumping  period,  and  dissolved  ox- 
ygen increased  rapidly  in  the  bottom  water.  The 
total  phosphorus  in  the  epilimnion  increased  during 
the  first  48  hours  of  pumping  but  decreased 
thereafter  to  the  pre-pumping  level;  the  ultimate 
addition  was  only  a  small  one.  The  volume  of 
phytoplankton  in  the  epilimnion  increased  by  8-10 
times  during  the  period  of  pumping;  it  remained 
high  for  the  three  weeks  following  conclusion  of 
the  experiment.  The  growth  of  periphyton  also  in- 
creased during  the  pumping  period.  (Byrne-Wise) 
W68-00682 


GREAT  LAKES  LIMNOLOGICAL  INVESTIGA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  05C. 

For  abstract,  see  . 

W68-00683 


RECENT   CHANGES    IN    THE   TROPHIC    NA- 
TURE  OF  LAKE  WASHINGTON -A  REVIEW, 

For  primary  bibliographic  entry  see  Field  05C. 

For  abstract,  see  . 

W68-00684 


RESPONSES   OF    A    MARL    LAKE    TO    FER- 
TILIZATION, 

Inst  Fish  Res,  Michigan  Dept  Cons,  and  Dept  Fish 

and  Wildlife,  Michigan  State  University. 

For  primary  bibliographic  entry  see  Field  05C. 

For  abstract,  see  . 

W68-00685 


PRIMARY  PRODUCTIVITY  AND  LIMITING 
FACTORS  IN  THREE  LAKES  OF  THE  ALASKA 
PENINSULA, 

Dept.  of  Fish,  University  of  Michigan. 

C.  R.  Goldman. 

Ecol  Monogr,  Vol  30,  pp  207-230,  1960.  24  p,  14 

fig,  9  tab. 


Descriptors:  "Eutrophication,  Bibliographies, 
"Lakes,  Carbon  radioisotopes.  Photosynthesis,  Sal- 
mon, "Limiting  factors,  Phytoplankton,  "Aquatic 
populations,  Zooplankton,  On-site  data  collections, 
Alaska,  Glacial  lakes,  Igneous  rocks.  Seasonal, 
Chemical  properties,  Bottom  sediments,  Nutrient 
requirements. 

In  Brooks  Lake,  Alaska,  primary  productivity  ap- 
pears to  correlate  with  variations  in  total 
phytoplankton  which,  in  turn,  correlates  with  the 
seasonal  decline  in  light  energy;  the  zooplankton 
exhibit  the  same  correlation.  The  author  studied 
three  large  lakes  (Brooks,  Naknek,  Becharof)  near 
the  base  of  the  Alaska  peninsula  for  the  purpose  of 
measuring  and  comparing  the  primary  productivity 
of  red  salmon  nurseries,  and  to  determine  the  limit- 
ing factors.  The  carbon- 14  technique  was  used  in 
the  bioassay  of  nutrient  limiting  factors  and  the 
direct  measurement  of  primary  productivity.  The 
author  reports  in  detail  the  data  obtained  for  each 
of  the  three  lakes.  Magnesium  was  found  to  limit 
phytoplankton  production  during  the  summer;  its 
importance  diminishes  toward  major  tributaries 
where  other  nutrients  become  more  important  as 
limiting  factors.  Nitrate  deficiency  was  evident  in 
all  lakes  during  July  and  August.  Phosphorus  was 
not  as  critical  a  factor  in  photosynthesis  as  mag- 
nesium sulphate  or  calcium  nitrate  until  middle  Au- 
gust. Bottom  sediment  extract  was  judged  to  be 
very  stimulating  to  the  natural  phytoplankton  of 
Brooks  Lake.  (Byrne-Wise) 
W68-00686 


ENVIRONMENTAL  CHANGES  IN  LAKE  ERIE, 

For  primary  bibliographic  entry  see  Field  05C. 

For  abstract,  see  . 

W68-00687 


THE  INFLUENCE  OF  INTRASECULAR  VARIA- 
TIONS OF  WETNESS  OF  LAKE  BASINS  UPON 
THE  DEVELOPMENT  OF  THEIR  DEPRES- 
SIONS, 

Leningrad  Univ.,  USSR,  Lake  Research  Laborato- 
ry- 

A.  V.  Shnitnikov. 

Bull  Int  Ass  Sci  Hydrol,  Vol  13,  No  2,  pp  92-107 
June  1968.  16  pp,  1 1  fig,  3  tab,  1 2  ref. 

Descriptors:  "Lakes,  "Lake  basins,  "Playas, 
"Semiarid  climates,  Inflow,  Geomorphology,  Lake 
beds,  Lake  morphology.  Lake  soils.  Lake  stages. 
Water  levels.  Climates,  Meteorological  data.  Re- 
gional analysis,  Droughts,  Synoptic  analysis,  Water 
level  fluctuations. 

Identifiers:  "Semiarid  zone  lakes,  Lake-level  fluc- 
tuations, Lake  desiccation,  Deflation  (Wind),  Cli- 
mate fluctuation.  Wetness  index. 

The  development  of  lakes  in  the  semiarid  parts  of 
western  Asia  in  the  USSR  is  studied  in  relation  to 
climatic  cyclic  fluctuation.  The  area  studied  is  so 
large  that  variations  in  the  general  wetness  are  not 
perfectly  synchronous  throughout,  although  the  cli- 
mate is  characterized  by  large  regional  wetness 
fluctuations.  Lakes  are  fed  either  by  mountain  ru- 
noff or  by  runoff  from  the  plains.  The  duration  of 
periods  of  rise  and  fall  of  plains  lakes  is  shorter  than 
those  of  the  mountain-fed  lakes.  Plains  lakes  have 
periods  of  water-level  fluctuation  that  last  from  29 
to  47  yr  with  a  shorter  cycle  of  7- 1 1  yr  superim- 
posed. In  wet  periods  the  lakes  receive  silt  and  tend 
to  fill;  in  dry  periods,  many  dry  out  and  silt  is 
removed  by  deflation.  Dry  periods  are  generally 
longer  than  wet  ones,  so  the  basins  of  lakes  that 
usually  dry  out  in  droughts  tend  to  enlarge  by  defla- 
tion. Since  salt  carried  out  of  dry  lakes  during 
deflation  is  deposited  on  the  land  surface,  soils  tend 
to  be  saline  for  miles  around  lakes.  Deflation  af- 
fects only  the  margins  of  lakes  that  do  not 
completely  dry,  so  that  their  wet  parts  tend  to  fill 
up  while  their  basins  become  wider  and  shallower, 
resulting  finally  in  large  dry  flats.  Periodic  drying 
and  wetting  also  contribute  to  the  production  and 
storage  in  lake  basins  of  organic  material.  (Knapp- 
USGS) 
W68-00842 
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Field  02-WATER  CYCLE 
Group  2H  —  Lakes 

FACTORS  AFFECTING  ACCELERATED 
EUTROPHICATION  OF  FLORIDA  LAKES, 

Florida      Univ.,      Gainesville,      Florida      Water 

Resources  Research  Center. 

HughD.  Putnam. 

Office    of    Water    Resources    Research,    Project 

Completion  Report  A-002-FLA,  August  1968.  123 

pp,  36  fig,  28  tab,  37ref. 

Descriptors:  *Eutrophication,  Algal  blooms.  Water 
bloom.  Aquatic  algae,  Aging  (Brological), 
♦Aquatic  productivity,  Limnology,  *Nutrients,  Bio 
mass.  Oligotrophy,  *Primary  productivity.  Tropic 
level.  Water  quality.  Waste  assimilative  capacity. 
Standing  crop,  Annual  turnover.  Fish  populations. 

Eutrophication  has  been  investigated  in  an  experi- 
mental lake  under  stress  with  a  predetermined 
nutrient  loading  rate  (500  mg  N  and  42.7  mg  P/M  3 
yr).  Objectives  are  to  determine  valid  parameters 
in  assessing  trophic  levels  in  shallow,  subtropical 
lakes  and  to  develop  new  criteria  if  necessary;  to 
construct  a  mathematical  model  of  eutrophication 
using  systems  analyses;  and  to  identify  controlling 
factors  in  eutrophication.  Thus  far  the  experimen- 
tal lake  has  phosphorus  and  ammonia  nitrogen  in 
excess  of  levels  in  an  adjacent  control  lake,  but  no 
clear  cut  biological  differences  between  the  two 
lakes  have  been  noted.  Primary  production  and 
plankton  chlorophyll  have  remained  low  (1  -  190 
mgC  per  M  3  day  -  1,  1  -  18  mg  Chi  a/m  3).  Bioas- 
says  for  limiting  nutrients  reveal  that  phosphorus 
commonly  limits  production  in  the  experimental 
lake  while  many  nutrients  (phosphorus,  trace 
metals,  vitamins,  silica)  have  cyclic  behaviors  in 
the  control  lake.  The  microbiota  of  the  lake  is 
varied,  but  a  measurable  crop  of  Dinobryon,  Synu- 
ra,  Peridinium  umbonatum  and  Stentor 
amethystinum  persists  at  times.  Tertiary  trophic 
levels  are  being  investigated  using  the  plank- 
tivorous  fish  Labidesthes  sicculus.  Changes  in 
zooplankton  biomass  and  the  Labidesthes  popula- 
tion are  being  monitored.  (Author) 
W68-009I2 


THE  M1CRODISTRIBUT10N  OF  STREAM 
BENTHOS, 

Pittsburgh  Univ.,  Pittsburgh. 
Kenneth  W.  Cummins. 

Progress  Report,  Dept.  Interior,  Federal  Water  Pol- 
lution Control  Administration  Aug  1968.  43  pp.  3 
fig,  17  labels,  39  references;  131  pp  of  Appendi- 
cies. 

Descriptors:  *Food  habits.  Food  webs,  'Benthos, 
♦Secondary  productivity,  ♦Detritus,  Aquatic 
animals.  Computer  programs,  Lotic  environment. 
Streams,  Energy  transfer.  Energy  budget.  Fish  food 
organisms.  Ecological  distributions.  ♦Caddisflies, 
♦Midges,  Mayflies,  Diatoms,  Sculpins,  Crayfish, 
Stoneflies,  Water  beetles,  Oligochaetes,  Diptera. 
Identifiers:  Secondary  productivity.  ♦Benthos  trop- 
ic relations.  Aquatic  insects,  Lotic  environment. 
♦Energy  budget.  Ecosystems. 

A  causal  relationship  is  indicated  between  tropic 
structure  and  stream  community  stability,  namely  a 
dependence  on  constant  precentages  of  biomass 
(energy)  being  processed  by  three  trophic  catego- 
ries: herbivores,  detritivores  and  carnivores.  The 
relationship  is  not  clear  unless  data  are  gathered 
and  manipulated  on  the  basis  of  tissue  support,  i.  e. 
calories  of  organisms  supported  by  calories  of  liv- 
ing plant  tissue  intake,  etc.  The  consistency  of 
microdistribution  patterns  of  benethic  species  is 
also  closely  dependent  upon  the  tropic  structure. 
Present  research  is  aimed  at  demonstrating  the 
manipulative  ranges  possible  within  the  theoretical 
framework  of  the  tissue-support,  trophic  basis  of 
stream  stability.  A  stable  (according  to  the  above 
trophic  stability  criteria),  semi-natural  system  will 
be  employed  to  establish  upper  and  lower  limits  to 
the  stability  pattern  by  manipulating  relative 
amounts  of  energy  carried  by  each  of  the  3  'trophic 
channels'.  (Author) 
W68-009I4 


RECENT  STUDIES  ON  THE  ROLE  OF 
MICROORGANISMS  IN  THE  CYCLING  OF 
SUBSTANCES  IN  LAKES, 

Academy  of  Science  of  USSR,  Inst,  of  Microbiolo- 
gy, Moscow. 

For  primary  bibliographic  entry  see  Field  05C. 
For  abstract,  see  . 
W68-00946 

CHARACTERIZATION  OF  PHOTOSYNTHETIC 
SULFUR  BACTERIA  CAUSING  RED  WATER  IN 
LAKE  FARO  (MESSINA,  SICILY), 

Woods  Hole  Oceanogr  Inst.  Woods  Hole,  Mass, 

and  Inst  di  ldrobiologia  e  Pescicoltura.  Messina, 

Italy. 

HansG  Truper.and  SebastianoGenovese. 

Limnol  and  Oceanogr.  Vol  13.  No  2.  pp  225-232. 

April  1968.  8  p.  3  fig.  3  tab.  37  ref. 

Descriptors:       ♦Sulfur      bacteria,       ♦Red      tide, 
♦Photosynthetic    bacteria,   Interfaces,   Ecological 
distribution.  Environmental  effects.  Lakes. 
Identifiers:  ♦Lake  Faro,  Italy,  Chlorobacteriaceae. 
Thiorholaceae,  Red  water 

Isolation  of  photosynthetic  sulfur  bacteria  was 
made  to  help  characterize  the  causative  agent  of 
the  red  water  layer  in  Lake  Faro.  This  meromictic 
saline  lake  contains  a  layer  of  brownish-red  water 
at  the  interface  between  hypo-  and  epilimnion,  the 
depth  of  which  varies  between  8-13  m  The 
predominant  organism  of  the  red  water  is  the 
brown  photolithotropic  bacterium  Chlorobium 
phaeobacteroides  Pfennig  (Chlorobacteriaceae). 
In  addition,  a  small,  violet  Chromatium  species 
(Thiorhodaceae).  which  had  been  observed  in 
smaller  numbers  in  the  red  layer,  was  isolated 
Although  the  Chromatium  strain  is  motile  and  able 
to  use  a  considerable  variety  of  organic  carbon 
compounds  besides  bicarbonate,  in  the  natural  en- 
vironment of  the  lake  the  brown  Chlorobium  finds 
more  advantageous  growth  conditions;  it  is  sug- 
gested that  its  brown  carotenoids  allow  more  effec- 
tive use  of  the  penetrating  wavelengths  of  daylight 
(Llaverias-USGS) 
W68-00950 


BACTERIAL  CAROTENOIDS  FROM  FRESH- 
WATER SEDIMENTS, 

Queen's   University.    Kingston.   Ontario.    Depart- 
ment of  Biology. 
Seward  R.  Brown 

Limnol  and  Oceanogr,  Vol  13.  No  2,  pp  233-241. 
April  1968.  9  p,  3  fig.  3  tab.  26  ref. 

Descriptors:  ♦Sediments,  'Aquatic  bacteria. 
♦Lakes.  ♦Mud-water  interfaces.  Environmental  ef- 
fects. 

Identifiers:  ♦Bacterial  carotenoids,  Spheroidenone, 
Spheroidene. 

Details  are  reported  on  the  extraction  and  isolation 
of  carotenoids  from  sediment  cores  in  Little  Round 
Lake,  Ontario.  Carotenoids  are  identified  by  com- 
parison with  authentic  specimens  from  Rhodopseu- 
domonas.  Crystalline  preparations  of  sphe- 
roidenone were  obtained  from  extracts  of  the  sedi- 
ment, together  with  smaller  quantities  of  sphe- 
roidene (pigment  Y)  and  2-ketospirilloxanthin  (P- 
518).  The  bacterial  carotenoids  occur  in  associa- 
tion with  algal  carotenoids,  chlorophyll  derivatives, 
and  bacteriopheophytin.  Cis-trans  isomerization  of 
the  compounds  appears  to  have  taken  place  in  the 
sediments.  Three  stereoisomers  of  spheroidenone 
and  2  of  spheroidene  were  found.  P-518  was  iso- 
lated only  in  the  trans  form.  The  isomerization 
process  may  have  geochemical  implications.  No 
morphologically  distinguishable  remains  of  the  or- 
ganisms that  produced  the  pigments  could  be  found 
in  the  sediments.  The  relative  proportions  of  the  3 
fossil  xanthophylls  are  in  close  agreement  with 
those  found  in  senescent  cultures  of  Rhodopseu- 
domonas  spheroides  when  grown  under  aerobic 
conditions.  (Llaverias-USGS) 
W68-0095I 


TEMPERATURE    AND   CURRENT   OBSERVA- 
TIONS  IN  CRATER  LAKE,  OREGON, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

andWildlife. 

H.  V.  Kibby,  J.  R.  Donaldson, and C.  E.  Bond. 

Limnol  and  Oceanogr,  Vol  13,  No  2.  pp  363-366,  I 

April  1968.  3  p.  3  fig,  7  ref. 

Descriptors:  ♦Water  temperature,  ♦Measurement,! 
♦Currents  (Water),  Profiles, Oregon. 
Identifiers:    ♦Crater   Lake,  Thermistor,   Heat  in- 1 
come. 

Vertical  and  horizontal  temperature  profiles  were-l 
made  and  drift  devices  released  to  contribute  to  the: 
knowledge  of  the  physical  features  of  Crater  Lake. 
An  electrical  resistance  thermistor  was  used  ton 
measure  temperature  from  the  surface  to  I  50  m  at 
10  sampling  stations.  A  thermistor  probe  took  tem- 
perature readings  at  1-min  intervals  at  5  crossings 
4-liter  polyethylene  floats  were  used  to  study  cur- 
rents Temperature  data  from  the  thermal  profile ot 
maximum  thermal  development  in  the  lake  were 
used  to  calculate  a  summer  heat  income  of  30,010 
cal/sq  cm.  The  maximum  surface  temperature 
recorded  was  18.8C  at  a  point  100  m  northeast  ol 
Pumice  Point  and  10  m  from  shore  General  sur 
face  currents  show  a  counterclockwise  syclonk 
movement  along  the  shoreline,  an  isotherm  plot  in' 
dicates  temperature  differences  across  the  lake  sur- 
face Minimum  water  movement  occurred  in  Cleet 
wood  Cove;  currents  from  midlake  appeared  toter 
minate  in  the  cove.  This  supports  a  common  belie 
that  anything  lost  on  the  lake  will  float  into  Cleet 
wood  Cove.  (Llaverias-USGS) 
W68-00954 

21.  Water  in  Plants 


EFFECTS  OF  SEASONAL  VARIATION  l> 
RADIATION  AND  TEMPERATURE  ON  NET 
ASSIMILATION  AND  GROWTH  RATES  IN  A* 
ARID  CLIMATE, 

Australia.  CS1RO.  Division  of  Plant  Indusm.  Can 

berra 

J.  Warren  Wilson. 

Ann  of  Botany.  N.S..  Vol  3 1 ,  No  1 2 1 ,  pp  41  -57,  Jai 

1967.  17  p.  10  fig.  4  tab,  27  ref. 

Descriptors:  ♦Temperature.  ♦Growth  rates.  *Arn 
climates,  ♦Plant  growth,  4Solar  radiation.  Leaves 
Regression  analysis.  Variability .  Seasonal 
Meteorological  data.  Analytical  techniques.  Diur 
nal,  Humidity,  Environmental  effect; 
Photosynthesis,  Biorhythms. 
Identifiers:  ♦Assimilation  rates,  ♦Leaf-area  ratic 
New  South  Wales,  Australia. 

The  studv  examined  the  effects  of  radiation  an. 
temperature  on  the  growth  of  rape,  sunflower  aiv 
maize  at  various  times  of  the  year  in  the  arid  di 
mate  at  Deniliquin.  New  South  Wales.  The  net  a.' 
similation  rate,  relative  growth-rate,  and  leaf-are 
ratio  were  measured.  Temperature  range  did  nc 
appear  as  a  significant  variable  except  in  interac 
tion  with  radiation  and  with  mean  temperature 
Multiple  regression  analysis  showed  the  net  as 
similation  rate  to  rise  with  radiation.  For  all  thre 
species,  the  relative  growth  rate  showed  a  tendenc 
to  increase  with  both  temperature  and  radiatior 
The  leaf-weight  ratio  tended  to  increase  with  radu 
tion  in  both  rape  and  sunflower.  Sunflower.  sho»e 
the  rise  in  specific  leaf  area  with  falling  radiatior 
but  the  response  to  temperature  was  not  signif 
cant.  Most  of  the  variation  in  net  assimilation  rat 
and  relative  growth  rate  was  accounted  for  in  term 
of  radiation  and  temperature  (Blecker-Ariz) 
W68-00688 

SEED  GERMINATION  AND  ESTABLISHMEN 
AS  AFFECTED  BY  NOVWETTABLE  SOIL 
AND  WETTING  AGENTS, 

University   of  California.   U.   S.   Department  c 
Agriculture,    Forest    Service.    Pacific    Soutnwe: 
Forest  and  Range  Experiment  Station. 
J.  Osborn.  J.  Letey,  and  L  F  DeBano. 
Ecology.  Vol  48,  No  3.  pp  494-497.  1967.  4  p. 

fig- 
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WATER  CYCLE— Field  02 

Water  in  Plants— Group  21 


:scriptors:  'Germination.  'Surfactants,  'Vegeta- 

>n  establishment,  'Seeds,  'Wettability,  Soil  water 

ovement.  Slopes,  Impervious  soils.  Toxicity,  Ir- 

;ation.  Plant  growth.  Grasses,  Nitrogen,  Erosion 

ntrol.  Soil  texture.  Heating,  Wetting,  Slope  sta- 

lity. 

entifiers:  Non-wettable  soils. 

le  purpose  of  the  study  was  to  make  an  analysis  of 
:  effect  of  soil  wettability  and  treatment  with 
itting  agents  on  seed  germination  and  plant 
;ablishment.  A  naturally  occurring  non-wettable 
ldy  loam  soil  was  used.  The  plant  species  studied 
re  wimmera  ryegrass,  black  mustare  and  inter- 
idiate  wheatgrass.  The  seeds  were  placed  on  the 
el  and  on  a  30  degree  slope.  It  was  concluded 
it  the  soil  material  did  not  possess  toxic  sub- 
nces  which  would  prevent  germination  since  all 
ids  irrigated  with  the  untreated  soil  extracts  ger- 
nated.  Treatment  affected  seed  germination  on 
n-wettable  soil.  The  difference  between  the  un- 
ated  and  wetting-agent-treated  non-wettable  soil 
iced  on  the  slope  was  very  great.  Top  growth  was 
terally  less  on  wettable  than  non-wettable  soil, 
•haps  indicating  a  loss  of  nitrogen  when  the  soil 
s heated  to  make  it  wettable.  (Blecker-Ariz) 
J8-00698 


1ASS  ESTABLISHMENT  UNDER  SEMI-ARID 
INDITIONS  IN  CENTRAL  TANGANYIKA, 

nzania.  Ministry  of  Agriculture,  Forest  and  Wil- 

;e,  Pasture  Research  Station;  Australia,  CS1RO, 

'.of  Entomology,  Canberra. 

A.  Owens,  and  H.  W.  Brzostowski. 

>pical  Agr  (Trinidad),  Vol  44,  No  4,  pp  275- 

I, Oct  1967.  17  p,  10  tab. 

scriptors:  'Grasses,  Seed  treatment,  Semiarid 
nates,  'Rainfall,  Drilling,  Dry  seasons,  'Planting 
nagement,  'Seeds,  Wet  seasons,  Soil-water- 
nt  relationships,  Soil  moisture,  Fertilizers,  Weed 
itrol,  'Vegetation  establishment,  Germination, 
>p  response, 
ntifiers:  Perennial  grass,  Plots,  Tanganyika. 

ichrus  ciliaris  L.  has  been  the  grass  most  widely 
d  at  Kongwa  in  establishment  work.  Rainfall, 
raging  just  over  2 1  inches  per  year,  can  be  very 
itic.  It  is  confined  almost  entirely  to  a  four 
nth  period  extending  from  mid-December  to 
l-April.  From  the  aspects  of  both  evenness  of 
ribution  and  seed  economy,  drilling  has  been 
re  satisfactory  than  broadcasting.  From  strip 
iting  observations  it  seemed  that  the  most  valu- 
:  perennial  grass  species  employed  were  incapa- 
of  satisfactory  natural  spreading.  The  pelleting 
eed  adversely  affected  germination  in  laborato- 
:ests  while  in  the  field  trial,  more  than  three 
es  as  many  C.  ciliaris  plants  were  counted  on 
:s  where  unpelleted  seed  was  sown  than  where 
eted  seed  was  used.  In  exploring  the  possibili- 
of  sowing  C.  ciliaris  in  the  dry  season,  a  very 
sfactory  establishment  was  obtained  in  two 
rs  out  of  three  when  seed  was  sown  about  two 
Hhs  before  the  onset  of  rains.  (Blecker-Ariz) 
8-00701 


JH  NET  ASSIMILATION  RATES  OF  SUN- 
)WER  PLANTS  IN  AN  ARID  CLIMATE, 

tralia,  CSIRO,  Division  of  Plant  Industry,  Can- 
■a. 

farren  Wilson. 

i  of  Botany,  N  S  Vol  30,  No  1  20,  pp  745-75  1 
1966.  7  p,  I  fig,  3  tab,  24  ref. 

criptors:  Plants,  'Arid  climates,  'Environmen- 

effects,   Root   development,    'Photosynthesis, 

natic  zones.  Fertility,  'Plant  growth,  Leaves, 

ciation,   Nutrients,   Harvesting,    'Gases  chro- 

ology,  Radiation. 

itifiers:  'Assimilation,  'Dry  matter,  Gas-analy- 

'Sunflowers. 

rate  of  increase  of  dry  matter  per  unit  leaf  area 
|  assimilation  rate,  E)  varies  with  species  and 
ironment.  Sunflower  plants  were  grown  in  root- 
mediums  of  soil  and  nutrient  culture.  The  stu- 
on  the  plant's  growth  at  Deniliquin,  New  South 


Wales,  indicated  maximum  values  of  E  near  2.0 
grams  of  dry  matter  to  the  minus  two  power,  week 
to  the  minus  one  power.  The  values  of  E  exceeded 
by  a  large  margin  all  values  of  E  previously 
recorded  for  the  sunflower  or  any  other  species  in 
any  part  of  the  world.  The  high  E  values  were  at- 
tributed to  the  climate.  Both  dry-matter  harvesting 
and  gas-analysis  indicated  that  plants  of  certain 
species  grown  in  fertile  soils  could  achieve,  in  arid 
climates,  rates  of  assimilation  roughly  double  those 
hitherto  regarded  as  maximal.  (Blecker-Ariz) 
W68-007I0 


RESPONSES  OF  GRASSES  SEEDED  IN  AN  AR- 
TEMISIA TRIDENTATA  HABITAT  IN 
NEVADA, 

Nevada  Univ.,  Reno,  Div.  of  Plant  Science;  U.  S. 

Department  of  Agr.,  Agr.  Research  Service,  Crops 

Res.  Div.,  Reno,  Nevada  and  Logan,  Utah. 

J.  H.  Robertson,  Richard  E.  Eckert,  Jr.,  and  A.  T. 

Bleak. 

Ecology,  Vol  47,  No  2,  pp  187-194,  1966.  8  p.  2 

fig,  3  tab. 

Descriptors:  'Sagebrush,  'Competition,  Vegeta- 
tion establishment.  Crop  response,  *  Environmental 
effects,  'Vegetation  effects,  'Grasses,  Precipita- 
tion (Atmospheric),  Invasion,  Shrubs,  Crop 
production,  Plant  populations.  Fluctuation, 
Seasonal,  Annual. 

Identifiers;  Perennial  grasses.  Adaptation,  Survival, 
Plots. 

The  study  was  initiated  in  north-central  Nevada  in 
1943  to  learn  some  of  the  effects  of  big  sagebrush 
upon  17  perennial  grasses.  Three  intensities  of 
shrub  competition  were  established:  intense, 
reduced  and  no  competition.  Results  were  ex- 
pressed in  terms  of  survival,  yield  and  spread  of 
seeded  species,  and  degree  of  invasion  by  big 
sagebrush  and  cheatgrass.  Native  bunchgrasses  as  a 
group,  without  regard  to  intensity  of  competition, 
were  relatively  poor  compared  to  Agropyron  deser- 
torum.  As  a  group  the  sod-forming  species  per- 
formed better  than  the  bunchgrasses.  Herbage 
yields  reflected  relative  adaptation  to  the  site  and 
to  seasonal  and  yearly  fluctuations  in  factors  of  the 
habitat.  Good  herbage  production  and  vagetative 
spread  of  the  sod-forming  agropyrons  under  brush 
competition  and  fluctuating  precipitation  indicated 
the  aggressiveness  and  competitive  ability  of  the 
species.  Invasion  by  the  winter  annual  Bromus  tec- 
torum  was  an  indication  of  relative  success  of  treat- 
ments to  establish  perennial  grasses  and  of  perenni- 
al grasses  to  dominate  the  plot  area  through  com- 
petition for  limiting  environmental  factors. 
(Blecker-Ariz) 
W68-00712 


THE  PRACTICAL  APPLICATION  OF  AERIAL 
PHOTOGRAPHY  FOR  ECOLOGICAL  SUR- 
VEYS IN  THE  SAVANNAH  REGIONS  OF 
AFRICA, 

Hunting  Technical  Services,  Ltd.,  Boreham  Wood, 

Herts  (Great  Britain). 

G.  E.  Wickens. 

Photogrammetria,  Vol  21,  No  2,  pp  33-41,  April 

1966.  9  p,  3  fig,  I  append. 

Descriptors:  'Aerial  photography,  'Ecological  dis- 
tribution,  Soil   survey,   'Biological    communities. 
Vegetations,  Topography,  Soils. 
Identifiers:  Africa. 

Ecological  surveys  are  complementary  to  a  soil  sur- 
vey in  that  they  can  provide  additional  information 
on  conditions  at  the  time  of  the  survey.  The  ecolog- 
ical survey  should  either  precede  or  coincide  with 
the  soil  survey.  The  four  stages  of  the  survey  are 
given  and  discussed.  For  primary  communities 
there  is  usually  a  strong  correlation  between  the 
vegetation,  topography  and  the  soil.  The  plotting  of 
boundaries  of  plant  communities  is  based  on  the 
identification  of  the  constituent  species,  which, 
presupposing  good  photography,  is  related  to  the 
scale.  Since  the  time  of  photography  is  important, 
the  latest  photography  available  should  be  used. 


provided  it  has  been  taken  at  the  correct  time  of 
year.  (Blecker-Ariz) 

W68-00727 


CHROMOSOME  VARIATION  IN  ECOTYPES 
OF  LARREA  DIVARICATA  IN  THE  NORTH 
AMERICAN  DESERT, 

Texas  Univ.,  Austin;  Arizona  Univ.,  Tucson. 
Tien  Wei  Yang,  and  Charles  H.  Lowe. 
Madrono,  Vol  19,  No  5,pp  161-164,  April  1968.  4 
p,  1  fig,  I  tab. 

Descriptors:  'Variability,  'Chromosomes,  'Plant 
populations.  Plant  morphology,  Ecology,  Environ- 
mental effects.  Acclimatization,  Plant  physiology, 
Precipitation  intensity,  Correlation  analysis,  Eco- 
types,  Resistance,  Genetics. 

Identifiers:  'Creosotebush,  Sonoran  Desert, 
Chihuahuan  Desert,  Adaptation. 

A  review  of  reports  on  the  chromosome  variation 
in  populations  of  creosotebush,  ( Larrea  divaricata ) 
in  the  Chihuahuan  and  Sonoran  deserts  showed  the 
correlation  between  environment  and  species 
adaptation.  The  western  variety  of  the  Sonoran 
Desert  had  a  chromosome  number  of  2n=52  and 
the  eastern  Chihuahuan  variety  had  a  number  of 
2n=26.  Thirteen  populations  studied  in  a  transect 
which  traversed  the  Chihuahuan  and  Sonoran 
Desert  longitudinally  showed  wide  variation  in 
chromosome  number.  The  morphologic  and 
physiologic  differences  between  the  eastern  and 
western  variety  reflected  the  diverse  climatic 
regimes  under  which  they  evolved.  The 
Chihuahuan  variety  has  been  subjected  to  greater 
precipitation  and  lower  temperatures  while  the 
Sonoran  ecotype  was  subjected  to  lower  precipita- 
tion and  higher  winter  temperatures.  (Affleck- 
Ariz) 
W68-00732 


RECENT  POLLEN  DEPOSITION  IN  MILLER'S 
BAY,  LAKE  OKOBOJI,  IOWA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany  and  Plant 

Pathology 

Ruth  M.  Webster,  and  John  D.  Dodd. 

Iowa  Acad.  Sci.  Proc  ,  Vol.  72,  pp  73-83,  1965. 

Descriptors:  'Lake  bottom  sediments,  'Pollen  dis- 
tribution patterns. 

Identifiers:  Proportional  pollen  counts.  Lake 
Okoboji,  Iowa,  Pollen  in  algal  mats,  Basswood  pol- 
len. 

Nine  samples  of  surface  sediments  from  a  settling 
basin  were  treated  with  hydrofluoric  acid,  Schult- 
ze's  reagent,  and  ammonium  hydroxide  and  then 
stained  with  Safranin.  Proportional  pollen  counts 
of  200  per  sample  were  made  and  the  range  of  oc- 
currence of  22  pollen  types  in  the  nine  samples  was 
determined.  In  order  of  decreasing  abundance 
these  are  composites,  oak,  grass,  pine,  elm,  spruce, 
hickory,  basswood,  walnut,  Ostrya,  ash,  birch,  wil- 
low, box  elder,  fern,  hackberry,  Myriophyllum, 
Sparganium,  Typha,  Alnus  and  Potamogeton.  The 
period  of  dispersal  for  basswood  pollen  in  1964  was 
determined  to  be  from  June  27  to  July  14  near  the 
study  site.  Pollen  of  I  5  types  was  found  to  occur  in 
floating  algal  mats  collected  in  late  June.  These 
mats  contained  a  high  proportion  of  basswood  pol- 
len and  much  less  oak  and  elm  pollen  than  present 
in  the  sediments,  indicating  a  development  of  the 
algal  mats  after  the  peak  dispersal  period  for  these 
pollens.  (Dodd-IowaSt.) 
W68-00915 


ASPECTS  OF  THE  DROUGHT  TOLERANCE  IN 
CREOSOTEBUSH  (LARREA  DIVARICATA), 

Arizona     Univ,     Tucson;     USDA,     Agricultural 
Research  Service,  Crops  Research  Div,  Tucson. 
R.  E.Saunier,  H.  M.  Hull, and  J.  H.  Ehrenreich. 
Plant  Physiol,  Vol  43,  No  3,  pp  401-404,  1968  4  p 
2  Tab,  28  ref. 

Descriptors:    Biochemistry,    'Drought   resistance, 
♦Moisture  stress,   Leaves,   'Amino  acids,  duo- 
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Field  02-WATER  CYCLE 
Group  21— Water  in  Plants 


matography.  Chemical  analysis.  Wilting,  Hydroly- 
sis, Foliar,  *Plant  physiology,  *Metabohsm, 
Proteins,  Soil-water-plant  relationships,  Degrada- 
tion (Decomposition),  Nitrogen,  Translocation, 
Greenhouses,  Laboratory  tests. 
Identifiers:  Adaptation,  Krebs  cycle, 

*Creosotebush,Chihuahuan  Desert,  *Sugars. 

Biochemical  adaptations  to  drought  conditions 
were  studied  in  Creosotebush  (Larrea  divaricata) 
collected  in  3  localities  in  the  Chihuahuan  Desert. 
After  a  year's  growth  under  greenhouse  conditions 
48  randomly  selected  plants  were  divided  into  2 
groups.  One  was  subjected  to  water  stress  for  7 
days  and  the  other  to  optimum  watered  conditions. 
At  the  end  of  the  treatment  period  the  leaves  were 
analyzed  for  amino  acids,  using  a  Beckman  model 
B  1 20  amino  acid  analyzer  and  soluble  sugars  were 
determined  using  paper  chromatography  In  the 
stressed  plants  glucose  and  sucrose  concentrations 
were  reduced  while  fructose  was  not  changed  sig- 
nificantly. Amino  acids  were  increased,  especially 
proline  and  amino  acids  in  the  pyruvic  acid  fami- 
lies. Alanine  and  valine,  which  are  synthesized 
from  pyruvic  acid  may  have  had  an  NH3  storage 
function  during  wilting.  This  increase  was  at- 
tributed to  protein  hydrolysis  and  not  translocation 
from  roots  A  relationship  was  suggested  between 
drought  tolerance  and  loss  of  soluble  sugars 
(possibly  increased  Krebs  cycle  activity)  and  in- 
creased foliar  accumulation  (possibly  synthesis)  of 
amino  acids.  (Affleck-Ariz) 
W68-01005 


2J.  Erosion  and 
Sedimentation 


FIELD  TEST  OF  AN  AUTOMATIC 
SUSPENDED-SEDIMENT  PUMPING  SAMPLER, 

Department    of    Agriculture.    Flagstaff.    Arizona. 

Forest  Service.  Rocky  Mountain  Forest  and  Range 

Experiment  Station. 

Edward  Hansen. 

Trans  Amer  Soc  of  Agr  Eng,  Vol  9,  No  5.  pp  739- 

743,  1966.  6  p,  10  fig 

Descriptors:  'Electrical  equipment,  'Sediment 
transport.  Discharge  measurement.  Intakes. 
'Sampling.  'On-site  tests,  'Suspended  load.  Bed 
load,  Sediment  yield,  Pumps,  Streams,  Seasonal, 
Runoff.  Flow  rates.  Sands,  Particle  size.  Intermit- 
tent streams. 

A  suspended-sediment  sampler  was  developed 
which  automatically  pumped  a  sample  at  predeter- 
mined time  intervals  from  a  point  in  the  stream. 
The  system  was  operated  for  one  year  on  an 
ephemeral  stream  in  Arizona.  Three  intakes  were 
installed  to  increase  chances  of  obtaining  a  good 
relationship  between  pump  sample  concentration 
and  average  concentration  in  the  stream.  From 
winter  runoff  data,  it  was  determined  that  the  lower 
intake  had  the  better  sampling  efficiency.  Concen- 
trations from  14  summer  flows  ranged  up  to  51,400 
ppm.  Peak  summer  flow  discharge  was  600  cfs. 
During  winter  runoff  an  average  of  55%  of  the  sedi- 
ment was  of  sand  size  with  most  samples  containing 
35-65%  sand.  There  was  less  sand  in  summer  sam- 
ples than  in  winter  samples.  Median  particle  size  of 
sediment  during  winter  flow  was  about  0.07  mm 
whereas  median  size  during  summer  flow  was  0.01 
mm.  70%  of  the  pump  sample  concentrations  dur- 
ing winter  flow  were  within  plus  or  minus  20%  of 
the  average  concentrations  of  the  channel.  There 
was  a  trend  of  decreasing  variability  with  increasing 
discharge.  Variation  of  the  summer  flow  increased 
with  increasing  discharge.  (Blecker-Ariz) 
W68-00703 


SIMPLE  SEDIMENT  SAMPLER  FOR  FLUMES, 

Department  of  Agriculture,  La  Crosse,  Wisconsin, 

Forest  Service,  North  Central  Forest  Experiment 

Station. 

Richard  S.  Sartz,  and  Willie  R.  Curtis. 

Agricultural  Engineering,  Vol  48,  No  4,  p  224, 

April  1967.  1  p,  1  fig. 


Descriptors:  'Sediment  discharge,  'Flumes,  'Sedi- 
ment distribution,  'Sampling,  Suspended  load,  Dye 
releases,  Instrumentation,  Tracking  techniques. 

A  simple  automatic  stage  sampler,  especially 
adapted  for  use  with  metal  flumes,  has  been  used 
with  good  results  on  both  H-  and  San  Dimas-type 
flumes.  Flush  piezometer  taps  were  placed  in  the 
flume  wall  at  different  heights.  Flexible  tubing  con- 
nects each  tap  to  a  1  -pint  bottle  sealed  with  a  two- 
hole  stopper.  Tests  with  a  dye  indicate  that  the 
horizontal  distribution  of  suspended  sediments  are 
relatively  even  in  the  flume.  (Blecker-Ariz) 
W68-00708 


FIELD  TEST  OF  AN  X-RAY  SEDIMENT-CON- 
CENTRATION GAGE, 

U.  S    Department  of  Agriculture,  Agr.  Research 

Service,  Soil  and  Water  Conservation  Res.  Div., 

Sedimentation  Lab,  Oxford.  Mississippi 

Carl  E.  Murphree,  Gerald  C  Bolton,  and  J.  Roger 

McHenry. 

Amer  Soc  Civil  Eng  J.  Vol  94.  Proc  Paper  5868,  pp 

5 15-528,  March  1968.  14  p,  4  fig,  I  tab. 

Descriptors:  *X-ray  analysis.  Sediment  distribu- 
tion, 'Streams,  On-site  tests.  "Sediment  load.  'Ru- 
noff. 'Flow  rates.  'Gages.  Suspended  load. 
Streambeds.  'Parametric  hydrology.  Calibrations, 
Logging  ( Recording).  Stream  gages. 
Identifiers:  'Parametrics. 

The  parametrics  sediment  gage  consists  of  a 
sensing  unit  which  is  installed  in  a  stream  and  a 
recording  unit  situated  on  shore  Operation  of  the 
gage  is  based  on  measuring  the  ratios  of  the  at- 
tenuation of  X-rays  through  river  water  and 
through  a  reference'cell  containing  distilled  water 
This  ratio  is  a  function  of  the  concentration  of 
suspended  sediment  in  the  river  water.  The  gage  is 
calibrated  in  the  U.S.  DA.  Sedimentation  Labora- 
tory prior  to  field  installation.  The  gage  was  in- 
stalled in  Pigeon  Roost  Creek  Watershed.  Marshall 
County.  Mississippi.  Water  flows  continuously  at  a 
rate  of  8- 1 0  sec-ft  with  a  mean  solids  concentration 
ranging  from  5-20  ppm  During  direct  storm  runoff, 
peak  flow  rales  of  6720  sec-ft  have  been  recorded 
with  peak  suspended  sediment  concentration  of 
about  15,000  ppm.  Experiences  indicate  that  con- 
tinuous reading  of  sediment  concentration  at  one 
point  is  not  necessarily,  nor  is  it  usually,  a  good 
measure  of  mean  vertical  or  cross-sectional  con- 
centration. (Blecker-Ariz) 
W'68-00720 


COASTAL    SAND     DUNES    OF     GUERRERO 
NEGRO,  BAJA  CALIFORNIA,  MEXICO, 

California     University.     Scripps     Institution     of 

Oceanography.  La  Jolia,  California. 

D.  L.  Inman,  G.  C.  Ewing,  and  J  B.  Corliss. 

Geol  Soc  of  Amer  Bull.  Vol  77.  No  8,  pp  787-802, 

August  1966.  16  p.  7  fig,  5  tab,  23  ref. 

Descriptors.  Semiarid  climates,  'Aeolian  soils. 
Sediment  vield.  Sand  waves,  'Dunes.  'Velocity, 
'Movement.  Wind  velocity.  Ripple  marks.  Coasts. 
Lagoons,  Mexico,  Tides,  Beaches,  Barriers.  Water 
table.  Shear,  Surges. 
Identifiers:  Baja  California.  Barchans,  Laminations. 

Wind  blown  snad  is  filling  many  lagoons  along  the 
semi  arid  Pacific  Coast  of  Baja  California  where  ef- 
fective precipitation  is  25-30  cm.  Above  30  cm. 
sediment  yield  decreases  The  uniformly  spaced, 
barchan-shaped  dunes  of  about  6  meters  high  and 
70  meters  horizontal  width  are  migrating  inland 
with  a  sea  breeze  from  the  northwest  at  the  rate  of 
18  meters  per  year.  The  uniformity  in  size  and 
shape  of  the  dunes  as  they  traveled  away  from  salt- 
impregnated  sand  was  related  to  the  floor  of  the 
dune  field  which  was  controlled  by  the  water  table. 
Measured  distance  of  travel  was  about  twice  that 
calculated  by  the  von  Karman-Prandtl  equation. 
There  was  little  difference  in  roundness  between 
beach  sand  and  that  of  the  interior  A  lamination  of 
fine-grained  dark  minerals  delineated  the  plane  of 
shear  between  moving  and  residual  sand.  The 
bedding  structures  common  to  the  dunes  were: 


avalanche  bedding,  ripple  laminations  and  swasl 
laminations.  (Blecker-Ariz) 

W68-00728 


DATA     CORRELATIONS     FOR      SEDIMENV 
TRANSPORT  IN  FLUMES, 

Strathclyde  Univ., Glasgow,  Scotland. 

John  G  Herbertson. 

Bull  Int  Ass  Sci  Hydrol,  Vol  13,  No  2,  pp  5-19,  Jun 

1968.  15  pp,  1 1  fig,  14  ref. 

Descriptors:  'Flumes.  'Sediment  transport,  'Sedi 

ment   discharge,    'Model   studies,    'Dimension^ 

analysis.  Hydraulic  models.  Analytical  technique; 

Theoretical  analysis,  Mathematical  studies.  Linea 

programming. 

Identifiers:    'Sediment    transport    flume    studies* 

*  Non-dimensional  functional  equation. 

A  method  of  synthesis  was  used  to  combine  th" 
variables    characterizing    sediment    transport    ij 
laboratory  flumes  into  nondimensional  function? 
equations  which  may  be  used  as  a  basis  for  logic; 
data  correlations.  By  selecting  appropriate  not! 
dimensional  groups  the  effect  of  variation  of  iiJ 
dividual  variables  can  be  determined  Experiments 
work  must  be  performed  carefully  so  that  the  varid 
bles    held    constant    are    carefully    chosen    an 
properly  regulated.  Otherwise,  as  with  much  of  tH 
published  work  in  the  field,  it  may  not  be  possib 
to  isolate  and  correlate  the  effects  of  the  indiudu; 
variables  on  each  other.  More  data  on  low-densifl 
sediments  are  required  to  evaluate  the  usefulness  J 
materials  of  various  densities  for  bed  load  studies  •! 
sediment  transport  models.  (Knapp-USGS) 
W68-00832 


THE     STANFORD     SEDIMENT     MODEL 
TRANSLATION, 

Strathclyde  Univ.. Glasgow. Scotland. 
George  Fleming.  j 

Bull  lnt  AssSci  Hvdrol.  Vol  13,  No  2.  pp  108-IZJ 
June  1968  18  pp,  2  tab,  6  ref. 

Descriptors:  'Model  studies.  'Computer  mode* 
♦Sediment  transport.  'Computer  program 
•Digital  computers.  Runoff.  Erosion.  Sedime^ 
load.  Bed  load.  Sediment  discharge.  Suspend* 
load.  Programming  languages.  River  basins. 
Identifiers:  'Computer  program  translation. 

A  sediment  transport  model  for  digital  compute 
and  a  program  translated  into  1900  Algol,  a  pr 
gramming  system  used  in  Europe,  are  describe 
The  original'  model  and  program  were  develop- 
by  Negev  at  Stanford.  Results  from  the  use  of  t 
translated  program  have  been  checked  against  tj 
original  by  running  the  same  data  for  the  Na' 
River  in  both;  they  are  in  complete  agreement.  T' 
model  considers  the  entire  watershed  and  an  ; 
tempt  is  made  to  simulate  the  erosion-depositi- 
processes  for  the  watershed  by  distinguish! 
between  2  main  sources  of  sediment -the  land  sl 
face  and  the  stream  system.  The  effects  of  spla,; 
erosion,  overland  flow,  rill  erosion,  and  gullies  4 
added  to  the  stream's  wash  load,  interload.  and  b, 
load.  (Knapp-USGS) 
W68-00834 

TIME   SERIES    ANALYSIS   OF   WATER    A* 
SEDIMENT  DISCHARGES. 

Colorado  State  Univ.  Fort  Collins.  Colo,  and  U., 
Geological  Surve\ .  Fort  Collins.  Colo. 
Ignacio  Rodriquez-lturbe.  and  Carl  F  Nordin.     I 
Bull  Int  Ass  Sci  Hvdrol.  Vol  13.  No  2.  pp  69-8 
June  1968.  16pp,  12  fig.  2  tab,  lOref 

Descriptors:  'Sediment  load,  'Stochas 
processes,  'Time  series  analysis.  'Frequency  an. 
ysis.  'Correlation  analysis.  Suspended  lo: 
Discharge  (Water).  Statistical  methods  Mali 
matical  models.  Fourier  analysis. 
Identifiers:  'Cross-spectral  analysis.  Spectral  art 
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The  techniques  of  time-series  analysis  were  applied 
to  long-term  water  and  sediment  discharges  mea- 
sured at  4  stations  on  the  Rio  Grande  between 
Otowi.  and  San  Marcial,  N.  M„  a  distance  of  290 
river  km.  The  period  of  record  is  1948  through 
1964.  The  rainfall  in  the  river  basin  varies  from 
more  than  100  cm  at  the  headwaters  to  less  than  8 
cm  downstream.  There  is  a  general  reduction  in 
channel  slope,  water  discharge,  and  particle  size, 
and  an  increase   in  sediment  load   downstream 
Sediment  samples  were  taken  daily,  and  computed 
monthly  loads  were  used  in  the  study.  All  water 
discharge  spectra  have  peaks  at   I    cycle  per  yr 
vhich  are  significant  at  the  95%  level.  Anywhere 
>elow  Otowi,  tributary  flow  is  likely  to  contribute 
ittle  water  but  much  sediment,  which  makes  sedi- 
nent  variation  greater  than  that  of  water  discharge 
larmonic  analysis  shows  that  cyclic  models  can  ex- 
ilain  25#  of  the  variance  in  water  discharge  and 
5<*  in  sediment  discharge.  The  random  parts  are 
he  more  important  components.   Cross-spectral 
nalysis  between  water  and  sediment  loads  shows 
orrelation  coefficients  of  0.5  to  0.9  at  zero  lag  (K- 
app-USGS) 
^68-00837 


v«ST„7DRTA^SP0RT  IN  CONVEYANCE 
Sr«VPATRJ  f-A  PHYSICAL  MODEL  FOR 
VSTEMS      TRANSP0RT    IN    CONVEYANCE 

eHigh  Univ.,  Bethlehem,  Pa.,  and  Middle  East 

ec  Univ,  Ankara,  Turkey. 

'alter  H.  Graf,  and  Ertan  R.  Acaroglu 

nil  Int  Ass  Sci  Hydrol,  Vol  13,  No  2   pp  20-39 

inel968.20pp,3fig,  1  tab.  1 8  ref. 

escriptors:  'Flumes,  'Sediment  transport, 
rfodel  studies,  *Hydraulic  models,  Sediment 
scharge,  Analytical  techniques,  Theoretical  anal- 
is,  Mathematical  studies,  Regression  analysis 
^relation  analysis. 

entifiers:  *Sediment  transport  flume  studies 
mctional  equations,  Shear  intensity  ( Hydraulic). ' 

physical  model  is  proposed  and  mathematically 
scribed  in  an  attempt  to  explain  total  sediment 
id  in  a  conveyance  system  which  may  be  an  open 
annel,  a  'natural'  river,  or  a  closed  conduit 
Wished  experimental  data  are  used  in  seeking 
rification  of  the  model.  Hydrodynamic  forces  on 
tationary  particle  in  a  plane  bed  are  calculated 
1  the  conditions  at  the  time  of  first  movement 
:  described.  The  'shear  intensity  parameter'  for 
oulent  flow  defines  2  distinct  regions  of  flow 
iditions:  flow  without  and  flow  with  solid  parti- 
s.  If  flow  is  turbulent,  the  particles  are  cohesion- 
.,  the  particles  have  a  uniform  size  distribution 
I  saltation  and  suspension  are  the  primary  means' 
transport.  In  this  case  there  is  no  need  for 
:mction  between  bed  load  and  suspended  load 
isport  mechanisms,  and  there  will  be  a  func- 
ial  relationship  between  shear  intensity  and  bulk 
g°0084,{nent  transP°rt-  (Knapp-USGS) 


tionate  amounts  of  quartz  to  the  sediment.  A 
system  of  equations  was  solved  to  find  rA,  rB,  and 
rC,  the  quartz  increase  factors  between  bedrock 
and  sediment  of  lithologies  A,  B,  and  C  respective- 
ly. With  I  representing  the  overall  quartz  increase 
for  the  combined  lithologies  of  the  sub-basins  of 
the  tributary,  units  A,  B,  and  C  give  rA/l,  rB/1,  and 
rC/l  times  the  quartz  they  would  produce  if  all 
lithologies  gave  proportionate  shares  to  the  sedi- 
ment according  to  their  individual  quartz  content 
and  area.  A  sediment  yield  scale  was  formulated 
where  the  yield  of  lithology  B  =  I ,  yield  of  A  = 
4.86,  and  yield  of  C  =  2.27.  The  method  of  deriva- 
tion of  the  sediment  yield  scale  would  be  applicable 

W68  OO^r08"1''""1^  Un'qUe  afeaS' (Author) 


T«.IWENCE  0N  SEGMENT  LOAD 
IBUTARY  HARTWEtL    RESERVOIR 

msonUniv'.,Clemson,S.  C. 

1  K.  Birkhead,  and  V.  S.  Griffin  Jr 

ler  Resources  Research  Institute,  Report  No.  6, 

-48,  July  1968.  48  p,  6  fig,  9  tab,  31  ref. 

criptors:  Provenance,  Petrology,  Watersheds 
ins).  Reservoirs,  Sedimentation,  Sediments 
'utaries,  Sediment  yield.  ■  *" 

lite!81  AmPh!bole  gneiss,  Biotite  gneiss- 
iite  gneiss  Biotite  gneiss-biotite  schist,  Quartz 
■oasin,  Pediment  contribution  scale. 

important  provanance  lithologies  in  the  Martin 
JlTa,ge  bas,n  of  Howell  Reservoir  are 
b  ™ur»Pe,-B'  (B)  bioti,e  g"eiss-granite 
w.  and  (C)  biotite  gne.ss-biotite  schist.  Quartz 
e  major  constituent  in  the  sediment  produced 
'  the  transported  weathered  products  of  the 
*    mese    lithologies    contribute    dispropor- 


SEDIMENT    DISTRIBUTION    IN    TURBULENT 
FLOW, 

Venezuela    Central    Univ.,    Caracas,    Hydraulic 

Laboratory. 

Konstantin  Zagustin. 

J  Hydraul  Res,  Vol  6,  No  2,  pp  163-172    1968    10 

p,  5  fig,  5  ref. 

Descriptors:   "Turbulent  flow,  'Viscosity,  'Sedi- 
ment transport,  'Sediment  distribution,  Supercriti- 
cal flow,  Turbulent  boundary  layers,  Suspension 
tquations.  Mathematical  studies. 
Identifiers:  'Von  Karman-Prandtl  equation. 

An  exponential  analytical  equation  based  on  an  ex- 
pression for  kinematic  eddy  viscosity  is  presented 
for  sediment  distribution  in  turbulent  flow.  The 
theoretical  and  experimental  results  coincide  ex- 
cellently over  the  entire  flow  region.  An  advantage 
of  this  analysis  over  earlier  mathematical  models  is 
that  finite  concentration  of  sediment  is  obtained  at 
the  surface  of  the  flow.  Theoretical  and  experimen- 
tal curves  are  presented  graphically  for  com- 
parison. (Knapp-USGS) 
W68-00947 


THE  CYCLE  OF  EROSION  IN  DIFFERENT  CLI- 
MATES, 

Sorbonne,  Paris,  France. 
Pierre  Birot. 

Univ  of  California  Press,  Berkeley  and  Los  An- 
geles, 1968.  144  p,  21  fig,  89  ref. 

Descriptors:  'Erosion,  'Sediment  transport 
Geomorphology,  Vegetation,  Weathering  Cli- 
matology. 6 

Identifiers:  'Erosion  cycle,  Climato-morphology 
Fluvial  dynamics.  Textbook. 


This  textbook  (translated  from  Portuguese)  is  in- 
tended to  help  remedy  a  shortage  of  works  in  En- 
glish on  the  development  of  landforms  in  the  vari- 
ous    climatic     regions.     It     discusses     climato- 
morphology  under  the  aspects  of  basic  processes  of 
the  erosion  cycle,  and  the  influence  of  different  cli- 
mates on  the  cycle  of  erosion.  The  three  basic 
processes  covered  in  the  first  part  are:  the  decom- 
position of  rock  into  detritus;  the  transport  of  this 
detritus  on  slopes;  and  the  transport  of  this  detritus 
in  the  river  bed  and  the  erosion  of  the  river  bed  it- 
self.  The  classification  of  weathering   processes 
based  on  the  behavior  of  water  is  outlined  in  Chap 
L  Chap  111  provides  examples  of  fluvial  dynamics 
The  two  principal  methods  of  transport  of  material 
are  examined  separately  (transport  in  suspension 
and  transport  on  the  bed-traction  load).  Effect  of 
climato-morphology  on  the  erosion  cycle  involves 
the  vegetation  cover,  and  vegetation  is  used  as  the 
basis  of  classifying  the  erosion  systems.  Erosion  cy- 
cles are  examined  for  these  types  of  climate   nor- 
mal, preglacial,  tropical,  arid  and  semiarid,  and  al- 
ternating wet  and  dry  climates.   References  are 
W68  009*58    Chapter-  (L'averias-USGS) 
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WATER  CYCLE— Field  02 
Chemical  Processes— Group  2K 

2K.  Chemical  Processes 


E£cE£T~°.F  HIGH  TEMPERATURES  ON  THE 
WATERS         COMPOSITION     OF     GROUND 

North    Caucasus    Branch    of   Civil    Engineering 
Research  Institute,  Gosstroy,  USSR,  Stavropol 
I.  G.  Kissin,  and  S.  I.  Pakhomov. 
Geochem  Int,  Vol  4,  No  2,  pp  295-308,  1967   14  p 
3  fig,  6  tab,  1 1  ref. 

Descriptors:  'Chemical  reactions,  'Geochemistry 
Water  chemistry,  Clays,  Ion  exchange,  Particle 
size,  Shales,  Leaching,  Silts,  'Water  temperature 
.c  ,  ,.e-,mal  studies.  Hot  springs,  Thermal  water' 
'Solubility,  Aqueous  solutions. 
Identifiers:  'Exchange  reactions,  USSR. 

Experiments   were   made   on   the   interaction   of 
claystone  and  siltstone  with  distilled  water,  sodium 
chloride  solutions,  and  sodium-calcium  chloride 
solutions  at  20  to  200  deg  C  to  approximate  the 
conditions  in  deep  artesian   basins.   A   one-liter 
bomb  with  provision  for  temperature  and  pressure 
measurements  to  500  deg  C  and  500  atm  was 
charged  with  850  ml  of  liquid  and  170  g  of  rock 
crushed  to  less  than  I  mm.  The  rock  samples  were 
taken  from  core  holes  in  the  Caucasus  mineral- 
water  region.  Solution  of  easily  soluble  salts  is  rapid 
and  the  rate  increases  at  higher  temperatures  The 
solution  of  carbonates  is  also  strongly  influenced  by 
temperature.  Exchange  reactions  are  affected  both 
by  temperature  and  by  original  solution  composi- 
tion. High  concentrations  of  leaching  solution  par- 
ticularly if  TDS  is  high  while  Ca  is  low,  favor  ex- 
traction of  Ca  and  addition  of  Na  to  the  rock  High 
temperature  increases  the  importance  of  exchange 
reactions   on    the    composition    of   groundwater 
Sulfate  concentration  increases  to    100  deg  and 
decreases  at  150-200  deg.  Silica  concentrations  in- 
crease with  temperatures  as  alumino-silicates  begin 
to  decompose  at   100  deg,  and  the  amount  of 
decomposition  increases  with  temperature    Con- 
siderable dissolved  carbon  dioxide  is  produced  at 
higher  temperatures.  ( Knapp-USGS ) 
W68-00676 


iHn\DeRn^lC,HsErSRY  °F  groundwater 

Geological  Survey  of  Israel. 

Arnon  Arad. 

Int  Ass  of  Sci  Hydrol,  Bull  II,  No  I,  pp  122-146 

1 966.  25  p,  22  fig,  17  ref. 

Descriptors:  'Geochemistry,  'Hydrogeology 
Chemical  properties,  Ions,  'Groundwater,  Saline 
water-freshwater  interfaces,  Aquifers,  Sandstones 
Dolomite,  Limestones,  Sulfates,  Bicarbonatesi 
Chlorides,  Recharge,  Brines,  Petrography,  Percola- 
tion, Mixing. 

Identifiers:  Israel,  Rift  Valley,  Dead  Sea    Negev 
Hydrogeography,  Hydrogeochemistry. 

The  area  under  study  was  the  Foothills,  the  Judean 
Mountains  and  the  Dead  Sea  Rift  Valley  The  cli- 
mate ranges  from  semi-humid  in  the  north  to  arid  in 
the  east  The  aquifers  are  developed  out  of  sand- 
stone    dolomite    and    limestone.    The    regional 
groundwater  groups  of  central  Israel  included  the 
bicarbonate  waters  representing  the  replenishment 
areas    chloride  waters  representing  the  confined 
and  the  base-level  zones  and  the  sulfate  waters  of 
the   intermediate   zones.   Five   hydrogeochemical 
groups  of  groundwater  were  distinguished  on  the 
basis  of  ion  content.  The  four  factors  which  af- 
fected the  chemical  evolution  in  the  area  under 
study  were:  the  lithology  of  the  aquifer  and  the  ad- 
joining rock  formations,  the  degree  of  confine- 
ment, the  degree  of  mixing  between  two  or  more 
different  types  of  groundwater,  and  the  rate  of  run- 
off water  percolation  into  the  aquifer.  Ground- 
water mixing  within  the  Dead  Sea  Basin  produced 
waters  with  Mg  greater  than  NA  greater  tha  Ca  and 
C   much  greater  than  So  greater  than  HCO  sub  3 
All  brines  showed  chemical  compositions  different 
from  ocean  water.  (Blecker-Ariz) 
W68-00696 
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Field  02-WATER  CYCLE 
Group  2K— Chemical  Processes 

CHEMICAL  ANALYSIS  OF  BRINES  FROM 
SALT  LAKES  OF  RAJASTHAN, 

Defence  Laboratory,  Jodhpur,  India. 
J  C  Chaudhuri.N.K.  Sen,  andT.  N.  Bhargava. 
Ann  of  Arid  Zone,  Vol  5,  No  2,  pp  248-254,  Sept 
1966.  7  p,  5  tab. 

Descriptors:  *Salt  lakes,  'Chemical  analysis, 
•Brines,  On-site  data  collections.  Wells,  Sodium 
chloride.  Dissolved  solids,  Volumetric  analysis, 
Sampling,  Hydrogen  ion  concentration,  Ions, 
Analytical  techniques.  Salts,  Economic  impact. 
Boron.  . 

Identifiers:  Rajasthan,  India,  *  Anions,  'Cations. 

An  analytical  study  of  was  brines  made  on  four  salt 
lakes  of  industrial  potential  in  Rajasthan,  India. 
The  chemical  analysis  of  brines  was  undertaken  on 
a  volume  basis  which  facilitated  periodical  checks. 
The  samples  were  collected  in  polythene  bottles 
from  Sambhar,  Didwana,  Pachbhadra  and  Phalodi 
lakes  and  examined  for  the  following  properties. 
pH;  anions  (chloride,  sulfate,  bicarbonate,  car- 
bonate, nitrate,  nitrite);  cations  (calcium,  magnesi- 
um, potassium,  iron,  ammonia);  boron;  and  total 
dissolved  solids.  Methods  and  results  of  analyses 
were  given.  Variation  in  the  composition  of  the 
brines  could  not  be  fully  evaluated  since  necessary 
geological,  geochemical,  biological  and  climatolog- 
ical  data  were  not  available  at  that  time.  (Affleck- 
Ariz) 
W68-00697 

NOTES  ON  THE  SULFUR  CYCLE  IN  THE 
MINERAL  WATERS  AND  ROCKS  OF  THE 
LAKE  TIBERIAS-DEAD  SEA  RIFT  VALLEY, 
ISRAEL, 

Weizmann  Inst  of  Sci,  and  Israel  At  Energy  Comm. 
Rehovoth,  and  Geol  Surv  of  Israel,  Jerusalem. 
E  Mazor,  and  E.  Rosenthal. 
Israel  J  Earth  Sci,  Vol  16,  No  4,  pp  198-205,  Dec 
1967.  8  p,  3  fig,  2tab,4ref. 

Descriptors:  *Geochemistry,  'Water  chemistry, 
•Groundwater,  'Sulfates,  Chemical  analysis. 
Hydrogen  sulfide,  Pyrite. 

Identifiers:  *Sulfur-sulfate  cycle.  Israel,  Dead  Sea 
Rift,  Hydrogeochemistry. 

In  geochemical  cycle  proposed  for  the  waters  and 
rocks  of  the  Tiberias-Dead  Sea  Rift  Valley,  all 
waters  of  the  Tiberias-Noit  type  originated  from 
trapped  ocean  water.  The  Fulya-Barbutim-Tabgha 
sub-group  retained  the  initial  oceanic  sulfate.  In 
other  waters,  mainly  around  Lake  Tiberias,  sulfate 
is  depleted,  presumably  because  of  bacterial 
decomposition  with  H  sub  2  S  formation.  In  the 
Dead  Sea  region  this  H  sub  2  S  is  partly  converted 
into  pyrite,  and  the  decomposed  sulfate  is  continu- 
ously replenished  by  gypsum  solution.  This  in- 
terpretation is  supported  by  rock-leaching  experi- 
ments and  mineralogical  determinations  in  drill 
samples.  (Knapp-USGS) 
W68-00805 

DEUTERIUM  CONTENT  IN  NATURAL 
WATERS, 

Ail-Union  Institute  of  Applied  Geophysics,  Lenin- 
grad, USSR.  .   „ 
V.  A.  Molochnova,  M.  M.  Sokolov,  and  A.  V. 

Gorev.  

Geochem  Int,  Vol  4,  No  3,  pp  484-489, 1967.  6  p,  5 
fig,  1 1  ref. 

Descriptors:  'Deuterium,  'Groundwater,  Stable 
isotopes,  Rivers,  Lakes,  Running  waters.  Standing 
w  liters 

Identifiers:  'USSR,  'Hydrogen  isotopes,  Ukrainian 
shield,  Kazakhstan. 

Deuterium  contents  of  river  and  lake  waters  and 
130  samples  of  groundwaters  from  Precambrian 
crystalline  rocks  (Ukrainian  shield)  and  Paleozoic 
volcanic-sedimentary  rocks  (central  Kazakhstan) 
were  determined.  River  waters  vary  in  deuterium 
oxide  content  from  0.0133  to  0.0156  mole  ck. 
Waters  of  large  rivers  and  open  lakes  vary  between 
0.0147  and  0.0150  mole  9  deuterium  oxide.  The 


deuterium  oxide  content  of  the  groundwater  sam- 
ples clusters  closely  about  a  mean  value  of  0.148 
plus  or  minus  0.0003  mole  %.  Deuterium  oxide 
contents  of  groundwaters  tend  to  increase  with 
depth  but  do  not  differ  significantly  from  those  of 
large  rivers.  High  deuterium  contents  are  found  in 
waters  with  high  salinity  and  high  content  of  or- 
ganic matter;  low  deuterium  contents  are  charac- 
teristic of  waters  high  in  radioactive  elements  but 
of  low  salinity.  (Knapp-USGS) 
W68-00816 


ISOTOPIC  COMPOSITION  OF  LEAD  IN  NATU- 
RAL WATERS, 

Ail-Union  Institute  of  Applied  Geophysics,  Lenin- 
grad, USSR. 

P.  F.  Andreyev.  N.  M.  Bugrov.and  V.  S. 
Glebovskaya. 

Geochem  Int.  Vol  4,  No  3,  pp  551-556.  1967.  6  p,  5 
tab,  1 1  ref. 

Descriptors:  'Stable  isotopes,  'Groundwater, 
'Radioisotopes,  'Lead  radioisotopes,  Rivers, 
Lakes,  Running  waters.  Standing  waters. 
Radiochemical  analysis. 

Identifiers:  'USSR.  'Lead  isotopes,  'Isotopic  anal- 
ysis. 

Data  on  the  isotopic  composition  of  lead  in  surface 
and  groundwaters  of  several  regions  of  USSR  are 
given,  along  with  a  detailed  account  of  the 
technique  the  authors  used  in  the  field  to  concen- 
trate the  lead  in  the  water  samples.  W  aters  of  large 
basins  (Sea  of  Azov,  Lake  Balkash )  are  isotopically 
similar;  ground  and  surface  waters  of  the  Ukraine 
and  Kazakhstan  vary  considerably  in  lead  isotope 
composition.  Groundwaters  of  Kazakhstan  and  the 
rocks  through  which  these  waters  percolate  contain 
lead  of  similar  isotopic  composition.  The  results  of 
analysis  of  65  samples  are  tabulated.  (Knapp- 
USGS) 
W68-00817 


WATER-MINERAL  RELATIONS  OF  QUATER- 
NARY DEPOSITS  IN  THE  LOWER  PLATTE 
RIVER  DRAINAGE  AREA  IN  EASTERN 
NEBRASKA, 

U.S.  Geological  Survey. 
Ivan  Barnes,  and  Ray  Bentall. 
U  S  Geol  Surv  Water-Supply  Pap  1859-D,  pp  Dl- 
039, 1968.  39  p,6  fig,  7  tab.  10  ref. 

Descriptors:  'Groundwater,  Groundwater 
recharge,  Effluent  streams.  Influent  streams,  Sur- 
face-groundwater  relationships,  'Aqueous  solu- 
tions. Acidity,  Vapor  pressure,  'Water  chemistry. 
Calcium  carbonate,  Carbon  dioxide,  'Hydrogen 
ion  concentration,  Nebraska. 
Identifiers:  Partial  pressure  (Carbon  dioxide). 
•Calcite  saturation,  Platte  River,  'Water-mineral 
relations. 

The  partial  pressure  of  carbon  dioxide,  the  degree 
of  saturation  of  calcite,  the  pH,  and  the  concentra- 
tions of  selected  constituents  in  solution  were 
determined  for  water  from  52  wells  and  the  Platte 
River.  The  average  partial  pressure  of  carbon  diox- 
ide in  the  groundwater  was  many  times  as  great  as 
in  the  atmosphere,  and  in  the  river  water  it  was 
twice  the  atmospheric  value.  The  source  of  the  high 
carbon  dioxide  partial  pressure  in  groundwater  is 
probably  the  respiration  of  plant  roots  and 
microorganisms.  Calcite  saturation  ranged  from 
0  141  to  1.29  in  groundwater  and  averaged  9.6  in 
river  water.  No  terrace-plain  well  water  samples 
were  supersaturated  in  calcite,  but  water  from  7  of 
42  floodplain  city  supply  wells  was.  In  2  of  the  7, 
hydrologic  relations  suggest  recharge  from  the 
river  Calcite  supersaturation  of  water  from  5  of  9 
wells  downvalley  from  the  city  well  field  is  probably 
caused  by  fragmental  calcite  in  the  Quaternary 
aquifer.  Average  pH  in  the  city  well  water  was  1 
unit  lower  than  in  river  water.  Several  city  wells 
had  both  dissolved  iron  and  oxygen,  which 
probably  reflects  mixing  of  older  groundwater  with 
river  seepage.  (Knapp-USGS) 
W68-00819 


GELS   COMPOSED   OF   SODIUM-ALUMINUM 
SILICATE,  LAKE  MAGADI,  KENYA, 

Johns  Hopkins  Univ.,  Dep  of  Geology  and  US  | 

Geological  Survey. 

H  P.  hugster,  and  B.F.Jones. 

Science,  Vol  161,  pp  160-163,  July  12.  1968.  4  p.*.  i 

fig,  3  tab,  Href. 

Descriptors:  'Geochemistry,  'Gels,  'Hot  springs  i 
Chemical    properties,    Water    chemistry,    Silical 
Lakes,   Lake   beds,   Alkaline   water,   Pleistocen. 
epoch.  .    ,        ,,       .J 

Identifiers.     'Kenya,     Africa,     'Lake     Magadr  i 
Trachyte,  Algal  mats. 

Surficial  deposits  of  sodium-aluminum  silicate  gelr 
as  thick  as  5  cm,  which  occur  in  the  Magadi  area  a 
Kenya  are  formed  by  the  interaction  of  hot  alkalin  I 
springwater  with  alkali  trachyte  flows  and  thei  | 
detritus,  rather  than  by  direct  precipitation.  Th' 
springwaters  range  in  temperature  from  67  deg  t  | 
82  deg  C,  and  have  a  pH  of  about  9.  The  sodium  i1  j 
the  gel  is  from  the  springwater;  the  silica  and  all  ; 
mina  in  the  gel  are  released  from  the  rock  by  reac 
tion  with  the  saline  springwaters.  Algal  mats  pre  i 
tect  the  gels  from  erosion  and  act  as  thermal  instil:  i 
tors,  but  periodic  floods  probably  wash  the  gels  int  I 
the  lakes.  Laboratory  tests  show  the  gels  upo 
crystallization  yield  analcite  which  suggests  that  th  , 
lacustrine  deposits  that  contain  analcite  may  hav 
formed  from  gels.  Cherts  in  the  Pleistocene  rocl 
in  the  area  may  have  formed  from  soft  sodium  si 
icate  gels.  (Lang-USGS) 
W68-00829 

LIGNIN  XIV.  GEL  CHROMATOGRAPHY  AN 
THE  DISTRIBUTION  IN  MOLECULAR  SIZEO 
LIGNIN  SULFONATES  AT  SEVERAL  ELE( 
TROLYTE  CONCENTRATIONS, 

Washington  Univ.,  Seattle,  Department  of  Chem 
cal  Engineering. 

Prem  R.  Gupta,  and  Joseph  L.  McCarthy. 
Macromolecules.  Vol  1,  No  3,  pp  236-244.  Ma 
June  1 968.  9  p,  8  fig,  5  tab,  34  ref. 

Descriptors:    Gel    chromatography,    Lignin    sr 

fonates.  Molecular  weight  distributions.  Pulp  m 

effluents,  Column  chromatography.  Spent  sulfi 

liquor. 

Identifiers:  Sephadex  gels. 

Sodium  lignin  sulfonates,  from  gymnosper 
woods,  were  fractionated  using  Sephadex  G-: 
column  and  eluting  with  distilled  water  and/or  s« 
urn  chloride  solutions  of  various  molarities.  T 
elution  patterns  of  lignin  sulfonates  changed  in 
systematic  manner  with  respect  to  the  molarity 
the  eluent.  Molecular  weights  of  fractions  rang 
from  about  400  to  70,000.  The  sizes  of  the  ligr 
sulfonate  polymer  molecules  in  terms  of  equivale 
Eistein  spheres,  r  sub  eta,  were  estimated  from  t 
measured  molecular  weights  and  from  intrin: 
viscosities  calculated  using  relationships  report 
by  Goring  and  coworkers.  These  ranged  frc 
about  7  to  70  angstroms.  Support  for  the  conce 
of  change  in  molecular  size  with  electrolyte  cc 
centration  is  found  in  the  fact  that  column  fut 
tioning  was  correlated  satisfactorily  in  terms 
logarithm  of  the  product  of  intrinsic  viscosity  a 
molecular  weight  versus  V  sub  e.  the  eluti 
volume;  r  sub  eta  versus  K  sub  d,  the  fracti 
available  of  the  volume  of  the  gel  liquid,  and  r  s 
eta  versus  the  inverse  error  function  complemf 
of  K  sub  d.  (Gupta-Wash) 
W68-00910 

USE  OF  ATOMIC  ABSORPTION  SPE 
TROMETRY  TO  STUDY  THE  DISTRIBITII 
OF  TRACE  ELEMENTS  IN  YAR10 
HYDROLOGICAL  AND  GEOLOGICAL  E 
VIRONMENTS, 
Nevada  Univ,  Reno. 

P.A.Weyler.  „ 

Proj  Rep  8,  Center  for  Water  Resour  Res.  U 
Nev.Oct  1966.  9  p.  4  photo. 

Descriptors:  'Chemical  analysis.  Spectrosco 
Elements  (Chemical),  Metals.  'Trace  elemei 
Hydrology,  Geology,  Rocks.  'Water  analysis. 
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dentifiers:  'Atomic  absorption  analysis. 

"he  project  purpose  was  to  utilize  atomic  absorp- 
ion  analysis  methods  to  determine  the  distribution 
f  trace  elements  in  various  hydrological  and 
eological  environments.  The  atomic  absorption 
quipment  is  used  to  run  cheap,  rapid,  yet  accu- 
se, analyses  as  needed  by  the  various  projects  of 
te  Center  for  Water  Resources  Research  and  the 
levada  Bureau  of  Mines. 
/68-01018 

L.  Estuaries 


ROPOSED  PROJECT  FOR  A  SALINITY 
ROBLEM  AT  ABADAN, 

an.  Ministry  of  Water  and  Power,  Irrigation  Ad- 
inistration.  Teheran  and  U.  S.  Agency  for  Inter- 
itional  Development. 

B.  Gholizadeh,  and  Albert  T.  Petersen 
mer  Soc  Civil  Eng  J,  Vol  93,  No  IR 1 ,  Proc  Paper 
38,  pp  43-63,  March  1967.  21  p,  6  fig,  6  tab   2 
pend. 

sscriptors:  *Salinity,  'Agriculture,  'Discharge 
/ater),  'Saline  water  intrusion,  'Irrigation  pro- 
ims.  'Tidal  effects,  'Water  quality,  Sea  water 
:ltas.  Rivers,  Dates,  Runoff,  Industrial  water' 
int  growth,  Flood  control,  Streamflow,  Multipu- 
rpose projects.  Economic  impact, 
mtifiers:  Iran,  Irrigation  agriculture. 

e  paper  summarizes  results  of  field  and  office 

rk  done  from  1962  to  1966  on  the  problem  of 

nodic  incursions  of  sea  water  into  the  delta  of 

itt-AI-Arab  and  Karoon  Rivers  at  Abadan  since 

25.  High  salinities  prevail  downstream  in  both 

stt-AI-Arab  and  Bahmanshir  Rivers  in  concen- 

tions   and    in    duration    sufficient   to   severely 

!uce  date  production  and  eventually  kill  existing 

a  palms  as  far  upstream  as  Abadan.  Sea  water 

'usion  into  the  estuary  is  related  to  height  of 

:s,  upland  discharges  and  other  factors.  Both 

)d  and  normal  upland  discharges  in  the  Shatt- 

Arab  River  are  being  brought  under  control  and 

"ted  for  consumptive  use  in  Turkey,  Syria  and 

I.  With   upland  stream    regulation,   minimum 

:harges  of  approximately  300  cumecs  at  Ahwaz 

uld  be  maintained  to  prevent  incursion  of  sea 

er  into  the  Bahmanshir  River  up  to  the  Abadan 

fip  station  for  the  next  10  or  15  yrs.  The  Karoon 

er  appears  to  be  the  most  secure  future  source 

fater  for  the  Abadan  area.  Since  upstream  regu- 

d  discharges  of  the  Shatt-AI-Arab  River  directly 

ct  agriculture  and  industries  of  both  Iraq  and 

i,  closer  technical  cooperation  between  them 

investigation  and  control  of  salinity  problems 

o  ni£71,utually  benef,c'al.  (Blecker-Ariz) 
B-U0723 

WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

Water  Yield  Improvement 

rER  IN  ORANGE  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahasee,  Florida 
Joyner,  W.  F.  Lichtler,  and  Warren  Anderson. 

ida  Div  Geology  Leafl  No.  8,  1 968.  1 6  p,  1 2  fig, 

riptors:  'Water  resources,  'Florida,  'Ground- 
u/  Artes,an  wells.  Municipal  water,  Recrea- 
Water  yield,  Surface  waters.  Lakes,  Aquifers 
tillers:    'Orange   County,   Florida,   Orlando, 
da. 

mation  was  condensed  from  'Water  Resources 
range  County,  Florida':  Fla.  Geological  Survey 
«  of  Inv.  No.  50,  1968,  by  the  same  authors, 
a  leaflet  that  clearly  and  concisely  describes 
water  resources  of  the  Orlando  area.  An 
>ge  ot  52  in.  of  rain  falls  on  Orange  County  in  a 


year.  ABOUT  :<*  IN.  RETURNS  TO  THE  AT- 
MOSPHERE BY  EVAPORATION  AND  PLANT 
TRANSPIRATION  About  17  in.  recharges  the 
groundwater  reservoirs  and  helps  maintain  stream- 
flow.  Lakes  in  Orange  County  contain  water  that  is 
soft,  low  in  mineral  content,  and  often  highly 
colored  because  of  dissolved  organic  matter 
Groundwater  is  in  a  water  table  aquifer  composed 
of  about  40  ft  of  sand,  and  2  underlying  artesian 
limestone  aquifers.  The  nonartesian  water  is 
generally  soft,  low  in  mineral  content,  slightly  cor- 
rosive, and  sometimes  high  in  iron  content.  The  ar- 
tesian water  is  hard,  nearly  everywhere  of  good 
quality,  but  salty  in  the  easternmost  part  of  the 
county.  Wells  yield  as  much  as  4,000  gpm  when 
properly  completed.  Water  levels  range  from  more 
than  100  ft  deep  in  the  highlands  to  over  15  ft 
above  the  surface  in  the  eastern  low  parts  of  the 
county.  Total  pumpage  is  about  80  mgd,  of  which 
11  mgd  is  used  by  Brevard  County.  Supplies  are 
ample  for  present  and  projected  future  needs  (K- 
napp-USGS) 
W68-00655 


THE  ARAL  SEA  PROBLEM  AND  ITS  SOLU- 
TION, 

Institute  of  Mineral  Resources,  Dnepropetrovsk. 
I  M.  Chernenko. 

Soviet  Geogr  Rev  and  Transl,  Vol  9,  No  6  dp  489- 
492,  June  1968.  4  p,  8  ref. 

Descriptors:  'Water  supply,  Irrigation,  Artesian 
water,  'Water  management  (Applied),  'Water 
resources  development,  Deserts,  Runoff,  'Surface- 
groundwater  relationships. 
Identifiers:  'USSR,  Desert  basin  development 
Aral  Sea. 

ft  is  suggested  that  909c  of  the  present  streamflow 
into  the  Aral  Sea  can  be  diverted  without  causing 
the  sea  to  dry  up.  Subsurface  flow  into  the  sea 
through  20  artesian  aquifers  with  a  total  thickness 
of  1 ,000  m  and  a  head  of  1 0  to  1 4  m  above  present 
sea  level  is  estimated  to  be  5.5  cu  km  per  yr 
Lowering  of  sea  level  will  increase  flow  an  esti- 
mated 0.5  cu  km  per  yr  for  each  meter  of  sea  level 
decline.  Lowering  the  sea  level  12  m,  then,  will  in- 
crease inflow  to  about  12  cu  km  per  yr  which 
equals  all  the  present  surface  and  surface  inflow 
and  will  stabilize  the  sea  level.  In  addition,  it  will 
cause  the  streams  to  cut  down  so  that  presently  wet 
lands  will  discharge  their  water  into  the  lake  and 
transpiration  by  reeds  will  cease.  The  sea's  area  will 
be  reduced  from  the  present  64,000  sq  km  to 
38,800  sq  km,  and  the  mineralization  will  increase 

\[?IZ  l°J}?  24  8Pm  Per '"'".  (Knapp-USGS) 
Wos-00663 


PRELIMINARY  REPORT  ON  THE  WATER 
RESOURCES  OF  THE  KONA  AREA,  HAWAII, 

U.  S.  Geological  Survey. 

Dan  A.  Davis,  and  George  Yamanaga. 

Hawaii  Div  Water  and  Land  Develop  Circ  C46 

June  1 968.  22  p,  6  fig,  2  tab,  II  ref. 

Descriptors:  'Water  resources,  'Hawaii,  'Ground- 
water, 'Surface  waters.  Municipal  water  Water 
wells,  Aquifers,  Water  table.  Runoff,  Discharge 
(Water),  Recharge,  Basalts,  Water  quality  Cli- 
matic data,  Water  storage. 

Identifiers:  *Kona,  Hawaii,  Preliminary  water- 
resource  report,  Water  availability,  Surface 
catchments  (Artificial). 

The  available  hydrologic  data  for  the  Kona  area  on 
the  west  coast  of  Hawaii  are  summarized.  The  rain- 
fall ranges  from  15-40  in.  per  yr  on  the  13,000-ft 
high  mountain  tops  to  75-100  in.  at  altitudes 
between  1 ,200  and  3,500  ft.  Slopes  are  smooth  and 
undissected;  there  are  no  perennial  streams;  and  no 
surface  water  enters  the  ocean  except  during  in- 
tense rains  because  almost  all  precipitation  can  in- 
filtrate immediately.  Until  deep  well  water  supplies 
were  developed,  almost  all  the  domestic  water 
supply  was  from  tanks  filled  by  roof  catchments. 
An  experimental  surface  catchment,  operated  for  3 
yr,  showed  that  16,940  sq  ft  would  supply  2,000 


gpd  from  an  annual  rainfall  of  79  in.  if  240,000  gal 
of  storage  space  were  available.  The  only  ground- 
water source  is  the  basal  aquifer  where  the  land 
surface  is  near  sea  level.  The  water  is  brackish  at 
the  shore  and  as  far  as  several  miles  inland.  Daily 
pumpage  was  a  little  more  than  half  a  million  gpd  in 
1966.  (Knapp-USGS)  6H 

W68-00667 


GROUNDWATER  RESOURCES  IN  THE 
VICINITY  OF  THE  CROWN  POINT  FISH 
HATCHERY  ESSEX  COUNTY,  NEW  YORK 

U.  S.  Geological  Survey,  Albany,  New  York. 
I.  H.  Kantrowitz. 

NY.   Water  Resources  Comm   Rep  Invest  RI-2 
1968.  13  p,  5  fig,  2  tab. 

Descriptors:  'Water  resources,  'Groundwater 
'Water  wells,  'Water  sources,  'Water  yield' 
Springs,  Hydrologic  data,  Aquifers,  Water  table' 
Water  levels,  Observation  wells,  Hydrologic  pro- 
perties, Specific  capacity,  Transmissivity,  Surface- 
groundwater  relationships,  Fish  hatcheries. 
Identifiers:  'Pumping-test  data,  Aquifer  tests,  Test 
holes. 

An  investigation  was  made  to  locate  and  evaluate 
additional  groundwater  supplies  for  the  Crown 
Point  Fish  Hatchery.  Existing  surface  water  sup- 
plies are  adequate  in  quantity  but  too  variable  in 
temperature  for  year-round  use,  and  present 
spnngwater  supplies  are  insufficient.  As  much  as 
350  gpm  having  a  temperature  between  7  and  13 
deg  C  is  required.  Test  trenching  near  the  present 
spring  supply  showed  that  the  ice-contact  glacial 
drift  aquifer  is  thin,  and  the  spring  flow  cannot  be 
increased.  A  seismic  survey  revealed  thick  uncon- 
solidated deposits  in  a  valley  near  the  hatchery 
Putnam  creek  loses  800  gpm  to  the  valley  fill.  Data 
from  pumping  test  holes  indicate  a  water-table 
aquifer  with  a  transmissivity  of  57,000  gpd  per  ft 
and  storage  of  0.26  with  an  impermeable  boundary 
50  ft  from  the  well.  The  aquifer  can  be  expected  to 
yield I  200  gpm  from  2  wells  100  ft  apart  for  at  least 
a  200-day  period.  (Knapp-USGS) 
W68-00672 


GROUND     WATER     RESOURCES     OF     THE 
BELHAVEN  AREA  NORTH  CAROLINA, 

U.  S.  Geological  Survey,  Raleigh,  North  Carolina 
Orville  B.  Lloyd,  Jr.,  and  Edwin  O.  Floyd. 
North  Carolina  Div  Ground  Water  Rep  Invest  No 
8,  1968.  38  p,  13  fig,  4  tab,  Href. 

Descriptors:  'Groundwater,  'Artesian  wells 
'Hydrologic  data,  'Water  quality.  Water  wells 
Aquifers,  Logging  (Recording),  Chemical  analysis! 
Water  levels,  Hydrogeology,  Data  collections, 
Water  level  fluctuations.  Observation  wells,  Water 
yield,  Specific  capacity,  North  Carolina,  Coastal 

F Mains, 
dentifiers:   Well   data,   Pumping-test  data,  Test 
holes,  Water-level  measurements,  Belhaven,  N.C. 

An  investigation  of  the  groundwater  resources  of 
the  Belhaven  area  was  made  because  lowering  of 
water  levels,  increased  needs,  and  possible  salt- 
water encroachment  caused  extensive  public  water 
supply  problems.  The  study  area  is  in  northeastern 
Beaufort  County,  in  the  Coastal  Plain,  and  is  under- 
pin by  2,500  ft  of  sand,  silt,  clay,  shell,  and 
limestone  beds  of  Cretaceous  to  Recent  age 
Between  the  surface  and  a  depth  of  300  ft  there  are 
3  fresh-water  aquifers,  the  lower  2  of  which  are  ar- 
tesian. Below  300  ft  the  water  is  salty.  Yields  range 
from  1  gpm  per  ft  in  the  upper  to  80  gpm  per  ft  in 
the  lower  aquifer.  Large  withdrawals  of  water  by 
open-pit  phosphate  mining  SW  of  the  area  have 
caused  about  1 2  ft  of  lowering  of  water  levels  in  the 
lower  aquifer  near  Belhaven,  increasing  the  danger 
or  salt-water  encroachment.  The  other  aquifers  are 
relatively  unaffected  and  can  provide  a  good  water 
supply  if  the  lower  aquifer  becomes  inadequate 
Groundwater  in  the  area  is  hard  and  of  generally 
good  quality.  Locally  it  may  contain  excessive 
amounts  of  iron,  chloride,  or  hydrogen  sulfide  (K- 
napp-USGS) 
W68-00673 
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HIGH  ALCOHOLS  AS  ANTITRANSPIRANTS, 

University   of  California,   Davis,   Department  of 
Water  Science  and  Engineering 
J  Gale,  Edwin  B.  Roberts,  and  Robert  M.  Hagan_ 
Water  Resources  Research,  Vol  3,  No  2,  pp  43  7- 
441, 1967.  5  p,  2tab,20ref. 

Descriptors:  'Alcohols,  "Transpiration  control, 
♦Monomolecular  films,  *Plant  growth  substances, 
Plant  growth,  Reservoir  evaporation.  Retardants, 
Hexadecanol,  Photosynthesis,  Water  loss.  Weight, 
On-site  investigations,  Correlation  analysis. 

Attention  has  been  given  in  recent  years  towards 
the  reduction  of  reservoir  evaporation  by  the  appli- 
cation of  higher  alcohols  to  the  surface  of  water.  It 
has  been  considered  possible  that  such  material,  it 
made  to  form  a  film  on  the  mesophyll  surface  of 
plants  would  constitute  effective  antitranspirants. 
The  results  of  seventeen  such  investigations  in- 
dicate that  at  concentrations  that  reduce  transpira- 
tion these  materials  also  reduce  plant  growth 
When  corn  plants  were  treated  with  hexadecanol 
flakes  at  the  rate  of  25  and  50  lbs/acre,  plant 
growth  was  reduced,  transpiration  tended  to  in- 
crease, and  signs  of  a  possible  potassium  deficiency 
were  present.  (Blecker-Ariz) 
W68-00691 

RECENT  RESULTS  OF  THE  ISRAELI  ARTIFI- 
CIAL RAINFALL  STIMULATION  EXPERI- 
MENT, 

Israel, Hebrew  University,  Jerusalem. 

K.  R.Gabriel.  .„      0 

J  of  Applied  Meteorol.  Vol  6,  No  2,  pp  437-438. 
April  1967.  2  p,  2  tab. 

Descriptors:  ♦Rainfall,  'Cloud  seeding,  'Artificial 
precipitation,  'Rainfall  disposition.  Seasonal,  Wet 
seasons,  Dry  seasons,  Silver  iodide.  Variability, 
Meteorological  data.  Statistical  methods.  Correla- 
tion analysis,  Precipitation  intensity. 
Identifiers:  Israel. 

A  randomized  experiment  of  seeding  clouds  with 
Agl  (silver  iodide)  from  aircraft  has  been  in  opera- 
tion in  Israel  since  1961.  The  experiment  runs 
throughout  the  rainy  season  of  each  year  and  is 
evaluated  by  a  crossover  comparison  of  amounts  ot 
precipitation  in  the  two  areas  on  the  two  types  of 
days  designated  either  to  be  North  seeded  or 
Center  seeded.  The  percentage  of  additional  rain- 
fall varies  from  season  to  season  but  was  increased 
18- 199  on  the  average  for  the  entire  experiment. 
The  data  suggests  that  seeding  may  have  occa- 
sionally very  strong  effects  and  little  or  no  effect  on 
most  days.  (Blecker-Ariz) 
W68-00692 

THE  INFLUENCE  OF  INTRASECULAR  VARIA- 
TIONS OF  WETNESS  OF  LAKE  BASINS  UPON 
THE    DEVELOPMENT    OF    THEIR    DEPRES- 

Lening'rad  Univ.,  USSR,  Lake  Research  Laborato- 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00842 

DRILLED  WATER  WELLS  IN  NEW 
HAMPSHIRE, 

New  Hampshire  Univ.,  Durham. 

Glenn  W.Stewart. 

N  H  Dep  of  Resources  and  Econ  Develop  Mineral 

Resources  Surv  Part  20,  1968.  58  p,  15  fig,  I  tab, 

33  ref,  1  append. 

Descriptors:  'Groundwater.  'Water  wells.  'New 
Hampshire,  'Hydrologic  data,  'Water  yield. 
Hydrogeology,  Data  collections.  Specific  capacity. 
Aquifers,  Statistical  methods.  Estimating,  Proba- 
bility, Statistical  models.  . 
Identifiers:  'Drilled  wells,  Predicted  yield. 

Data  on  the  locations,  stratigraphy  of  rocks 
penetrated,  depth,  yield  and  depth  to  bedrock  are 
compiled  for  6,058  wells  drilled  into  jointed  igne- 


ous and  metamorphic  rocks  in  New  Hampshire^ 
Relationship  of  yield  to  depth,  depth  distribution  of 
wells,  and  yields  are  presented  graphically.  The 
data  have  also  been  tabulated,  averaged,  and 
punched  on  cards  for  statistical  analyses.  Questions 
about  depth  of  drilling,  expected  yield,  location  of 
wellsites,  and  depth  of  bedrock  can  be  answered  by 
use  of  this  compilation  and  analysis.  Investment  al- 
ternatives are  presented  in  terms  of  probability  of 
yield.  Statistical  analysis  shows  no  relation  of  yield 
to  rock  type,  but  only  to  the  amount  of  jointing. 
The  average  well  yield  in  metamorphic  rocks  is 
13  4  gpm  and  in  igneous  rocks  it  is  10.3  gpm 
Topography,  jointing,  depth  of  nearby  wells,  and 
geographic  location  were  analyzed  statistically  to 
obtain  predictions  of  well  success.  The  statistical 
model  used  is  in  the  appendix.  LeGrand's  point 
system  for  predicting  well  yield  is  included  with  a 
warning  that  its  predictions  are  high  for  New 
Hampshire  conditions.  (Knapp-USGS) 
W68-00955 

STATUS  OF  EVAPORATION  MEASUREMENTS 
IN  THE  UNITED  STATES, 

US  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  02D. 

For  abstract,  see  . 

W68-00956 


WATER  FOR  OKLAHOMA, 

US  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  06D. 

For  abstract,  see 

W68-00963 

WATER  AND  WASTEWATER  ENGINEERING, 

Harvard  Univ,  Johns  Hopkins  Univ,  and  Univ  of  N 

C 

Gordon  Maskew  Fair.  John  Charles  Geyer,  and 

Daniel  Alexander  Okun. 

John  Wiley  and  Sons,  Inc.  N  Y.  1966-1968.  Vol  1. 

471p;Vol2,659p. 

Descriptors:  'Water  supply,  'Waste  water 
disposal,  'Municipal  water.  'Water  management 
(Applied),  'Sanitary  engineering,  Waste  treat- 
ment. Hydrology,  Water  policy,  Municipal  wastes. 
Environmental  engineering. 
Identifiers:  'Textbook.  Water-supply  engineering. 


This  two  volume  textbook  is  intended  to  be  used 
not  only  by  students  but  also  by  practicing  sanitary 
and  water-supply  engineers,  and  urban  planners. 
Although  it  is  assumed  that  all  users  will  be  com- 
petent in  mathematics  and  engineering  sciences, 
some  elementary  hydrology,  physics,  and  chemistry 
are  included  for  reference  where  refreshment  in 
these  subjects  might  improve  understanding.  Each 
chapter  includes  both  the  scientific  and  engineer- 
ing aspects  of  water  engineering  and  the  cultural 
and  historical  perspective.  Vol  1.  subtitled   Water 
Supply   and   Wastewater  Removal,'  treats  water 
supply  and  wastewater  removal  in  eighteen  chap- 
ters which  include  design  of  water-handling  facili- 
ties   the    surface    and    underground   sources   ot 
supply,  elements  of  hydrology,  information  analy- 
sis  and  optimization  techniques.  Vol  2,  subtitled 
•Water  Purification  and  Wastewater  Treatment  and 
Disposal,'  with  twenty  chapters,  treats  the  physical, 
chemical,  and  biological  aspects  of  the  qualitative 
management    of    water.    Qualitative    needs    are 
defined,  theories  of  treatment  are  presented,  and 
methods  of  obtaining  water  of  the  required  quality 
are  described.  (Knapp-USGS) 
W68-00966 

RESEARCH  ON  EVAPORATION  REDUCTION 
RELATING  TO  SMALL  RESERVOIRS,  1963-65, 
Arizona  Univ,  Tucson,  Institute  of  Water  Utiliza- 
tion. Agr  Exp  Station. 

C.  Brent  Cluff.  .      .  .  .    _ 

Ariz  Agr  Exp  Sta  Tech  Bull  1 77,  Univ  of  Ariz,  Tuc- 
son, Ariz,  Oct  1 966.  47  p,  22  fig.  5  tab.  1 9  ref. 
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Descriptors:  'Evaporation  control,  'Reservoir 
evaporation,  'On-site  tests,  'Laboratory  tests, 
'Evaporation  pans,  Monomolecular  films.  Arid 
lands  Alcohols,  Emulsifiers,  Viscosity,  Particle 
size.  Economic  feasibility,  Modecular  structure, 
Retardants,  Equipment,  Instrumentation,  Chemi- 
cals, j.  .,,,.  .  u 
Identifiers:  'Dispensers,  'Spreading  rates,  'Wind- 
activated  equipment. 

Studies  were  made  from  1963  to  1965  on  the  effec- 
tiveness of  monomolecular  films  for  evaporation 
reduction  on  small  reservoirs  in  arid  regions  at  the 
Institute  of  Water  Utilization  Research  Center, 
Tucson,  Ariz.  Tests  were  made  in  the  laboratory, 
U.  S.  Weather  Bureau  Class  A  evaporation  pans, 
three  53  by  78  ft  reservoirs,  and  one  80  by  210  ft 
reservoir  The  optimum  concentration  of  long 
chain  normal  alcohols  and  emulsifiers  was  found  to 
be  more  dependent  on  viscosity  characteristics 
than  on  particle  size  and  spreading  rate.  The  best 
combination  of  alcohol  and  emulsifier  with  the 
wind  activated  emulsion  dispenser  was  found  to  be 
101  alcohol  with  a  0.04  emulsified  alcohol  ratio. 
Float  dispensers  for  applying  semi-solid  emulsion 
were  impractical  because  of  the  crusting  of  the 
emulsified  alcohol.  Evaporation  suppression  using 
monolayers  on  pounds  less  than  one  acre  in  size 
was  not  economically  competitive  with  other 
methods  such  as  floating  covers  on  reduced  surface 
area  to  volume  ratio.  (Affleck-Ariz) 
W68-00999 

WATER         HARVESTING         PLAN         FOB 
LIVESTOCK  OR  HOME, 

Arizona  Univ. Tucson. 

C.  Brent  Cluff.  ..»«,,         <.  o 

Progressive  Agr  in  Arizona.  Vol  19,  No  3.  pp  6-8 
May-June  1967.  3  p,  6  photo. 

Descriptors:     'Water    harvesting,     Polyethylene 
•Plastic.  Arid  climate, 'Rainfall,  Gravels. 

The  use  of  chemically  inert  plastic  holds  considera 
ble  promise,  both  in  treatment  of  catchment  area. 
and  the  sealing  of  storage  tanks  in  the  arid  parts  c< 
the  world.  A  pea-gravel  cover  was  tested  in  an  et 
fort  to  increase  the  effective  life  of  a  plasti 
catchment.  Six-mil  b  polyethylene  plastic :w, 
covered  with  a  one-inch  layer  of  pea  gravel  On  J 
of  the  33  rainfall  events,  runoff  was  obtained  for 
total  of  10.58  inches  or  87.59  of  the  rainfall.  - 
plastic-laying  gravel  spreader  was  also  develope( 
(Blecker-Ariz) 
W68-01008 


3C.  Use  of  Water  of  Impaired 
Quality 

SURFACE  IRRIGATION  WITH  SALIN 
WATER  ON  A  HEAVY  CLAY  SOIL  IN  TH 
MEDJERDA  VALLEY,  TUNISIA, 

Institute    for    Land    and    Water     Manageme 
Research,  Wageningen,  Netherlands. 
J.A.van'tLeven,  and  M.  A.  Haddad^ 
Land  and  Water  Manage  Res  Tech  Bull  No  54,  | 
281-303, 1968.  23  p,  8  fig,  16  tab,  11  ref. 

Descriptors:  'Irrigation.  'Experimental  fam 
Saline  water,  Soil  texture,  Crop  response.  Groun 
water  movement.  Irrigation  design.  Return  Now 
rigation  practices.  'Irrigation  effects.  Irngati. 
water.  Drainage  effects,  Evapotransp.ratic 
♦Leaching,  'Soil-water-plant  relationships.  Chen 
cal  analysis.  ,c 

Identifiers:  •Medjerda  Valley  Tunisia.  S 
characteristics.  Salinity  regime.  Discharge  car. 
(Water). 

Because  soil  texture  and  salinity  of  the  irngati 
water  used  in  the  Medjerda  Valley  would  lead  t< 
salinization  problem,  the  Tunisian  Government 
up  an  experiment  in  the  valley,  in  which  relatu 
ships  of  climate,  saline  water  irrigation,  drama 
soilsalinitv,  crop  growth,  and  crop  rotation  coi 
be  studied!  The  Medjerda  Valley  is  a  low  delta  w 
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clayey  silt  soil,  a  high  water  table,  and  saline 
groundwater.  It  is  drained  with  tiles  on  60  m  cen- 
ters, 150  cm  deep.  The  irrigation  water  has  a  salt 
content  over  2,000  ppm.  The  experimental  field  is 
14  hectares  in  area  and  is  divided  into  4  sections  on 
each  of  which  a  different  crop  rotation  and  drain 
spacing  was  practiced.  Soil  water  samples  were 
taken  monthly  and  the  salinity  measured.  There 
was  no  great  difference  in  salinity  with  different 
drain  spacings.  After  2  yr  of  growing  artichokes  no 
harmful  effect  was  observed  from  irrigating  with 
saline  water.  Corn  and  alfalfa  caused  higher  salinity 
than  artichokes  but  the  level  was  not  dangerous.  A 
crop  rotation  which  includes  fallow  periods,  win- 
tercrops.  and  perennials  with  a  summer  rest  period 
is  recommended.  (Knapp-USGS) 
W68-0066I 


SALINITY    PROBLEMS    AND    MANAGEMENT 
IN  RIVER  SYSTEMS, 

California  University,  Los  Angeles. 

Arthur  F.  Pillsbury,  and  Harry  F.  Blaney. 

Amer  Soc  of  Civil  Eng  J,  Vol  92,  IR  I ,  Proc  Paper 

»733.pp  77-90,  March  1966.  14  p,  1  fig,  1  tab  37 

refs,  I  append. 

Descriptors:  *Salinity,  *Riverbasin  development 
Zonsumptive  use,  'Water  quality  control! 
Watershed  management.  Drainage  water.  River 
ystems.  Irrigation  programs.  Inter-basin  transfers, 
'Salt  balance,  Water  supply,  Salts,  Saline  water 
Nant  growth,  'Degradation  (Stream),  Multiple- 
mrpose  projects,  *  Salt  tolerance. 

"he  paper  is  an  attempt  to  explore  the  many  in- 
eractions  involved  and  to  outline  the  factors  that 
lust  be  considered  in  river-basin  planning.  The 
'nnciple  of  salt  balance  applied  to  a  river  system  is 
hat  although  man  may  consumptively  use  a  part  of 
water  supply  for  the  irrigation  of  crops,  all  of  the 
alt  in  that  water  must  eventually  be  passed 
ownstream.  Developments  in  a  river  basin  system 
pult  in  a  reduction  in  the  quantity  of  water  availa- 
le  downstream  and  in  a  progressive  deterioration 
f  the  quality  of  that  water.  The  nature  of  salts  in 
ater  and  the  effects  of  salts  on  plants  are 
iscussed.  The  degradation  ratio  concept  is  ex- 
lained.  Salt  management  possibilities  are 
iscussed  using  watershed,  river  and  irrigation  pro- 
cts  along  the  river.  The  opportunities  to  improve 
le  management  of  river-basin  systems  throughout 
om  the  watershed  to  the  extreme  lower  end  of  the 
ism,  are  summarized.  ( Blecker-Ariz ) 
'68-00713 


HEN  SALT  TAKES  OVER, 

'•  E.  Matheson. 

of  Agr  (South  Australia),  Vol  7,  No  8,  pp  266- 

'2,  March  1 968.  7  p,  2  fig,  4  photo,  1  tab. 

escriptors:  *Salts,  Vegetation  effects,  Land  clear- 
g.  Salinity,  Drainage,  Saline  water  intrusion, 
)xicity,  Soil  moisture,  Plant  growth,  Sea  spray 
;il  reclamation,  *Halophytes,  "Soil-water-plant 
lationships,  Salt  tolerance,  *  Saline  soils 
ocking.  Coasts,  Rainfall, 
emitters:  Australia. 

earing  of  natural  vegetation,  high  stocking  rates 
d  poor  drainage  have  all  contributed  to  the  in- 
sase  in  the  area  of  salt-affected  Jand  in  South 
istralia.  Districts  most  affected  are  southern  Eyre 
nmsula,  Kangaroo  Island  and  Yorke  Peninsula 
ie  main  salt  in  saline  soils  is  common  salt.  Plants 
!  affected  by  salts  in  two  ways.  Salts  may  contain 
nerals  which  are  directly  toxic  to  plants  or  salts 
>y  be  of  the  type  which  cause  soil  to  hold  water  so 
ntly  that  plants  are  unable  to  get  sufficient 
•isture  for  proper  growth.  Most  of  the  salt  which 
s  accumulated  in  salt  patches  has  originated  from 
I  in  sea  spray  blown  inland  by  strong  winds  and 
posited  in  falls  of  rain.  The  three  main  types  of 
i  patches  found  are  highland  salt  patches  hill- 
e  seepages  and  lowland  salinity  on  drainage  lines 
i  poorly  drained  flats.  Ways  in  which  to  reduce 
•  salt  problem  of  an  area  are  discussed.  A  list  of 
e  k     a'  shrubs'  le8umes  and  trees  is  given 


W68-0072I 


SEASONAL  VARIATIONS  IN  THE  COMPOSI- 

SP-ELH  S0ME  SAUNE  IRRIGATION 
WATERS  OF  WESTERN  RAJASTHAN, 

Central  Arid  Zone  Research  Institute,  Jodhpur,  In- 
dia. 

I.  C.  Gupta,  and  C.  T.  Abichandani. 
Ann  of  Arid  Zone,  Vol  6,  No  2,  pp  108-1  16   SeDt 
1967.9p,  I  tab.  V  '      V 

Descriptors:  *Saline  water,  "Irrigation  water, 
"Groundwater,  Ions,  *Water  chemistry.  Electrical 
conductance,  Conductivity,  Alkalinity,  Salt 
balance,  Calcium,  Sodium,  Magnesium,  Hydrogen 
ion  content,  Wells,  Chlorides,  Sulphates,  Car- 
bonates, Recharge,  Monsoons,  Adsorption,  Varia- 
bility, Cation  adsorption. 

Identifiers:  Rajasthan  Desert,  India,  "Cations, 
"Anions. 

Saline  ground  waters  from  seven  sites  in  Jodhpur 
and  Pah  districts  of  western  Rajasthan,  India,  were 
analyzed  for  pH,  electrical  conductivity,  and  for  ca- 
tion and  anion  content  to  determine  seasonal  varia- 
tion in  salt  composition.  It  was  the  sum  total  of 
these  changes  that  would  ultimately  determine  the 
salt  balance  and  sodic  effects  in  soils  irrigated  by 
these  waters.  Salinity  varied  from  2,316  to  10,160 
micromhos.  EC/cm  during  the  season  of  wheat  cul- 
tivation. Sodium  was  the  dominant  cation  in  all  the 
waters,  magnesium  the  second  dominant  followed 
by  calcium.  Chloride  was  the  dominant  anion,  fol- 
lowed by  sulfate  and  carbonate.  The  sodium  ad- 
sorption ratios  were  far  above  ten  during  the  irriga- 
tion season  from  October  to  March  except  for  two 
sites.  Recharge  of  waters  in  the  wells  was 
prominent  after  the  start  of  the  monsoon  season 
causing  a  decrease  in  the  concentration  of  sodium 
and  chloride  ions  and  a  sharp  drop  in  the  sodium 
adsorption  ratio.  Those  sites  whose  recharge 
source  was  close  by  showed  more  seasonal  fluctua- 
tion in  salinity  levels  than  sites  with  recharge 
source  further  away.  (Affleck-Ariz) 
W68-00736 


USING  SALT  TO  INCREASE  IRRIGATION 
WATER, 

Arizona  Univ,  Tucson. 

C.  Brent  Cluff,  and  Gordon  R.  Dutt. 

Progressive  Agr  in  Arizona,  Vol  18,  No  3   pp  12- 

13,  May-June  1966.  2  p,  4  photo. 

Descriptors:  "Sodium  chloride.  Irrigation  water, 
"Surface  runoff,  Watersheds  (Basins),  Soil  types 
Rainfall,  "Water  harvesting. 

Soil  scientists  have  long  known  that  sodium  greatly 
affects  the  rate  of  movement  of  water  into  and 
through  soils.  To  test  the  theory  that  sodium  salt, 
when  applied  to  watersheds,  will  increase  runoff,  a 
test  was  set  up  in  Arizona.  Pans  containing  three 
different  soil  types  and  concentrations  of  salt  were 
subjected  to  normal  rainfall.  Water  yields  ranged 
from  none  on  the  untreated  soil  to  49%  water  yield 
from  the  treated  soil  (30%  exchangeable  sodium 
percentage  in  the  surface  inch  of  soil).  Two  one- 
acre  plots  on  the  Atterbury  Experimental 
Watershed  located  on  the  valley  floor  east  of  Tuc- 
son, Arizona  were  selected  to  test  the  theory  on  a 
large  scale.  The  sodium  chloride  treatment  in- 
creased runoff  about  25  times.  The  runoff  water 
contained  less  than  200  parts  per  million  dissolved 
salts.  (Blecker-Ariz) 
W68-0I009 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


UTILITIES  AND  INDUS  CORP  V  PALISADES 
INTERSTATE  PARK  COMM'N  (DAMS  AND 
NATURAL  FLOW). 

45  Misc  2d  1014;  258  N  Y  S  2d  700  (Sup  Ct 
Orange  County  1965). 


Descriptors:  "New  York,  "Contracts,  "Water 
rights,  Natural  flow,  "Dams,  Natural  flow  doctrine, 
Parks,  Administrative  agencies,  Waterworks,  Im- 
pounded water.  Alteration  of  flow,  Obstruction  of 
flow,  Spillways,  Streamflow,  Storage  capicity,  Judi- 
cial decisions,  Siphons,  Relative  rights.  Water  allo- 
cation. Water  demand. 

This  was  an  action  by  a  water  supply  corporation 
asserting  prior  right  to  water  against  park  commis- 
sioners under  a  contract  allegedly  entitling  it  to 
withdraw  water  from  a  manmade  lake  when  the 
water  level  was  below  the  spillway.  The  contract 
stated  that  a  dam  constructed  by  the  commission  to 
create  a  lake  would  not  decrease  the  amount  of 
water  flowing  down  a  brook  to  supply  plaintiff's 
facilities.  After  construction  of  the  dam,  in  dry 
seasons  no  water  flowed  down  the  brook,  so  plain- 
tiff placed  siphons  over  the  dam  to  provide  water 
for  its  facilities.  Since  1940,  defendant  has  charged 
plaintiff  a  fee  for  these  withdrawals.  The  court  con- 
strued the  contract  to  mean  plaintiff  had  a  right 
only  to  natural  flow  after  the  dam  was  built,  and  not 
to  withdraw  water  from  the  lake  below  spillway 
level.  If  plaintiff  experienced  a  shortage  during  dry 
seasons  it  should  have  constructed  additional 
storage  facilities  to  collect  the  excess  water  which 
flowed  over  the  dam  in  wet  seasons.  The  contract 
did  not  confer  upon  the  corporation  unlimited  right 
to  withdraw  waters  impounded  by  the  dam  and  not 
running  over  spillway.  ( Kirkconnell-FIa ) 
W68-00793 


MITCHELL  V  VILLAGE  OF  CROTON-ON- 
HUDSON  (CONDEMNATION  FOR  WATER 
SUPPLY). 

23  App  Div  2d  8 1  2;  258  N  Y  S  2d  20 1-205  ( 1 965 ). 

Descriptors:  "New  York,  "Water  storage,  "Ad- 
ministrative agencies,  "Water  tanks,  Water  sup- 
plies, Administrative  decisions,  Water  utilization, 
Judicial  decisions,  Legislation,  Condemnation! 
Regulation,  Water  sources.  Reservoir  storage 
Storage  tanks.  Reservoirs,  Water  works  Water 
Law. 

Identifiers:  Injunction,  *N  Y  Water  Resources 
Comm'n. 

This  was  an  action  by  taxpayers  to  enjoin  a  village 
from  constructing  a  water  storage  tank  upon  con- 
demned premises  on  the  ground  that  approval  of 
the  State  Water  Resources  Commission  was  a 
necessary  prerequisite  to  such  construction.  The 
village  proposed  to  fill  this  new  storage  tank  with 
water  obtained  through  existing  water  supply  facili- 
ties in  the  Croton  River.  The  New  York  Conserva- 
tion Law  requires  Commission  approval  for  any 
project  wishing  to  'acquire  or  take  a  water  supply 
or  additional  water  supply  from  an  existing  source' 
or  to  'take  or  condemn  lands  for  any  new  or  addi- 
tional source  of  water  supply  or  for  the  utilization 
of  such  supply.' The  court  found  that  the  new  facili- 
ty would  not  result  in  an  increase  in  the  total 
amount  of  water  taken.  The  village  had  sought  and 
received  advice  from  the  Commission  that  prior  ap- 
proval was  unnecessary.  Defendant's  storage  tank 
will  in  no  way  create  a  new  water  supply  or  enlarge 
the  existing  water  supply.  The  injunction  was  de- 
nied. (Kirkconnell-FIa) 
W68-00794 

3E.  Conservation  in  Industry 

HERKIMER  PULP  AND  PACKAGING  CORP  V 
MCMORRAN  (IMPOUNDING  STRUCTURES  IN 
ARTIFICIAL  WATER  WAY). 


24AD929.264N  Y  S  2d  848-850(1965). 

Descriptors:     "New     York,     Judicial     decisions 
Legislation,  Water  law.  Administrative  decisions' 
Artificial  watercourses,  "Impoundments. 


Respondent  Herkimer  Pulp  and  Packaging  Cor- 
poration brought  a  proceeding  to  annual  an  order 
of  the  appellant  McMorran,  state  superintendant  of 
public    works.    The    appellant   had    ordered    the 
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respondent  to  make  changes  in  its  structures  for 
impounding  water  in  its  canal  complex  pursuant  to 
New  York  Conservation  Law,  section  948.  I  he 
Supreme  Court,  Appellate  Division,  affirming  the 
opinion  of  the  Special  Term  annulling  the  order,  of- 
fered an  additional  ground.  The  court  held  that  sec- 
tion 948  which  provided  the  authority  for  the  su- 
perintendent's action,  must  be  construed  to  relate 
only  to  impounding  structures  in  natural  streams 
and  natural  watercourses.  All  of  respondents 
structures  were  in  artificial  streams  and  watercour- 
ses. (Patterson-FIa) 
W68-0O795 

3F.  Conservation  in  Agriculture 

THE  WATER  PROBLEM  IN  THE  DESERTS  OF 
THE  USSR 

All-Union  Research  Institute  for  Water  Engineer- 
ing and  Reclamation,  Moscow. 
L.  V.Dunin-Barkoviskiy. 

Soviet  Geogr  Rev  and  Transl,  Vol  9,  no.  6,  pp  458- 
468,  June  1968.  11  p,7ref. 

Descriptors.  *Water  supply,  Dams,  Desalination 
plants.  Groundwater,  Inter-basin  transfers. 
Pipelines,  *River  basin  development,  Snowmelt, 
Water  conveyance,  *Water  management  (Ap- 
plied) *Water  resources  development,  Weather 
modification,  *Irrigation,  Irrigation  canals, 
♦Deserts. 
Identifiers:  'USSR,  Central  Asian  Deserts. 

The  existing  and  planned  irrigation  projects  in  the 
deserts  of  the  Soviet  Union  are  reviewed.  Most  ot 
the  desert  zone  water  flows  into  the  deserts  in 
rivers  Most  local  precipitation  evaporates  im- 
mediately and  more  of  the  inflowing  river  water  is 
lost  to  evapotranspiration  than  is  used  in  crop 
production.  The  total  irrigated  area  is  200  000  to 
300  000  hectares,  which  might  be  increased  to  13- 
20  million  hectares  if  the  waters  of  the  Volga  and 
some  of  the  northern  streams  were  used.  Saliniza- 
tion  of  the  soil  will  be  a  problem  unless  drainage 
projects  are  also  constructed.  Weather  modifica- 
tion schemes,  desalination  plans,  and  the  control  ot 
water  budgets  of  wild  plants  are  all  being  con- 
sidered to  help  increase  the  water  available  for  ir- 
rigation. (Knapp-USGS) 
W68-00662 

EFFECTS  OF  SEASONAL  VARIATION  IN 
RADIATION  AND  TEMPERATURE  ON  NET 
ASSIMILATION  AND  GROWTH  RATES  IN  AN 
ARID  CLIMATE,  „ 

Australia,  CSIRO.  Division  of  Plant  Industry,  Can- 
berra. ... 
For  primary  bibliographic  entry  see  Field  Oil. 
For  abstract,  see  . 
W68-00688 


LAND  FORMS,  WATER  AND  LAND  USE  WEST 
OF  THE  INDUS  PLAIN, 

International  Training  Centre  for  Aerial  Survey, 

Delft,  Netherlands. 

For  primary  bibliographic  entry  see  Field  02A. 

For  abstract,  see . 

W68-00695 

RAFTS:      A      NEW      WAY      TO      CONTROL 
EVAPORATION, 

Arizona   University.   Water    Resources   Research 
Center,  Tucson. 

C.  Brent  Cluff.  „   M    -         ,  Q 

Crops  and  Soils  Magazine,  Vol  20,  No  2.  pp  7-9, 
Nov  1967.  3  p,  6  photo. 

Descriptors.  *  Reservoir  evaporation,  *  Evaporation 
control,  'Arid  climates,  'Water  tanks, 
Monomolecular  films,  Water  loss,  *  Ponds.  Water 
temperature,  Economic  feasibility,  Plastics,  Retar- 
dants. 
Identifiers:  *  Rafts. 

Loss  of  water  from  small  ponds  is  a  serious  problem 
in  arid  climates.  The  solution  is  to  cover  the  water 
and  to  avoid  raising  the  water  temperature  at  the 
same  time  since  warm  water  evaporates  faster.  One 
of  the  most  promising  methods  for  reducing 
evaporation  on  small  reservoirs  is  by  floating 
covers  or  rafts  Small  rafts  -  8  by  8  feet  -  have 
several  advantages.  Directions  are  given  on  how 
the  rancher  can  use  the  rafts  to  conserve  the  water 
in  his  stock  tanks  Different  materials  used  in  raft 
construction  and  their  economic  advantages  are 
discussed.  A  brief  note  on  the  use  of  monolayers  to 
control  evaporation  on  large  ponds  is  given. 
(Blecker-Ariz) 
W68-00707 


SPAIN  WILL  IRRIGATE  ARID  SOUTH. 

Engineering  News-Record,  Vol  179,  No  19,  p  63, 
Nov  9,  1967.  1  p,  1  map. 

Descriptors:    'Arid   lands,   "Tunnels,    'Irrigation 
programs,  'Water  resources  development.  Rain- 
fall, Dams,  Rivers,  Water  supply.  Moisture  deficit. 
Aqueducts. 
Identifiers:  Spain. 

The  government  of  Spain  has  launched  a  $  1 50-mil- 
lion  irrigation  project  to  make  up  for  some  of  na- 
ture's inequities  in  rainfall.  By  1972,  the  Bolarque- 
Talave  system  which  will  include  Spain's  longest 
water  tunnel  (15  ft-diameter  and  20  miles  long) 
will  carry  1 .2  million  acre-ft  of  water  each  year  to 
the  dry,  agricultural  southeast.  Water  impounded 
by  the  Bolarque  Dam  on  the  Tagus  River  will  be  the 
project's  supply  source.  The  area  around  Murcia  is 
expected  to  translate  its  new  water  supply  into 
oranges  and  vegetables  worth  about  $50  million  in 
annual  export  sales.  (Blecker-Ariz) 
W68-00690 


PASTURE  PITTING  IMPLEMENTS  RATED, 

Oklahoma  State  University.  Agricultural  Engineer- 
ing Department. 

Richard  W.  Whitney  , 

Crops  and  Soils  Magazine.  Vol  20,  No  9,  p  20.  Au- 
gust-Sept 1968.  I  p.  1  photo 

Descriptors:  Water  storage.  Arid  climates. 
•Pasture  management.  "Soil  moisture,  Farm 
equipment.  Resistance,  'Retention.  Semiand  cli- 
mates. Moisture  availability,  Germination. 
Weathering. 
Identifiers:  'Pitting. 

In  arid  and  semi-arid  regions,  pasture  pitting  can 
improve  pastures  by  increasing  the  moisture 
retained  bv  soils  and  providing  the  needed  moisture 
for  seed  germination  Each  implement  was  used  to 
form  pits  and  their  water  holding  capacity  and  re- 
sistance to  weathering  were  measured.  The  imple- 
ments were  a  lister,  rotary  subsoiler,  disk  plow  with 
an  eccentric  furrow  wheel,  and  a  bush  and  bog  har- 
row with  cutawav  blades.  The  disk  plow  and  the 
bush  and  bog  harrow  proved  more  effective  tor 
pasture  pitting  from  the  standpoint  of  storage 
capacity  than  either  the  lister  or  the  subsoiler. 
(Blecker-Ariz) 
W68-00725 


mine  yield  responses  of  three  soybean  varieties  to 
three  levels  of  irrigation  and  also  to  determine  the 
effects  of  irrigation  treatment  on  the  oil  and  protein 
content    of    the    soybeans.    Three    varieties    of 
soybeans,   Chippewa,   Clark,   and    Wayne    were 
planted  in  pre-irrigated  fields  and  received  three 
different  irrigation  treatments   Moisture  readings 
obtained  with  gypsum  blocks  showed  the  Clark 
variety  required  more  moisture.  It  also  grew  taller 
and  had  a  larger  leaf  area  than  the  other  two.  The 
Wayne  variety  appeared  to  be  more  responsive  to 
irrigation  treatment  and  produced  more  protein 
and  oil  per  acre  than  the  others  at  higher  irrigation 
levels  Soil  and  water  chemical  analyses  were  con-  I 
ducted.  Boron  levels  were  found  to  be  high  and 
may  have  influenced  yields.  With  higher  levels  of 
irrigation  the  value  from  the  increase  in  percentage 
of  protein  was  more  than  enough  to  offset  the 
decrease  in  percentage  of  oil  and  accounted  for 
more  of  the  average  gross  value  per  acre.  (Affleck- 
Ariz) 
W68-00733 

WILD  V  LEBLANC  (DRAINAGE  SERVITUDE 
FOR  RICE  FIELDS). 

191  So  2d  146-150  (Ct  App  La  1966). 

Descriptors:  'Drainage.  'Louisiana.  Irrigated  land. 
'Drainage  practices,  Easements,  Irrigation,  Rice, 
Surface  water,  Water  law,  Ditches,  Judicial  deci- 
sions. Drainage  systems.  Irrigation  ditches, 
•Prescriptive  rights.  . 

Identifiers: 'Upper  estate,  Lower  estate, 'Drainage 

servitude.  Servitudes,  Natural  drainage. 

This  is  a  suit  by  the  owner  of  an  upper  tract  to  ob- 
tain recognition  of  a  servitude  of  drainage  through 
a  ditch  over  lower  continguous  tract  Plaintiff  and 
defendant  were  both  engaged  in  the  cultivation  ot 
rice.  For  over  30  years  water  drained  from  plain 
tiff's  tract  over  defendant's  tract  by  means  of  a  300- 
foot  ditch  into  a  large  drainage  canal  The  watei 
thus  draining  was  both  natural  rainfall  and  watei 
pumped  into  plaintiff's  fields  for  irrigation.  The 
water  did  not  run  continuously  through  the  ditch  a 
plaintiff  closed  off  the  ditch  to  flood  her  rice  field 
for  a  part  of  each  growing  season.  Defendant  ha, 
filled  in  the  ditch,  and  plaintiff  seeks  to  have  IM 
ditch  restored  to  its  previous  condition.  The  cour 
found  that  since  the  plaintiff's  use  of  the  ditch  wa 
continuous,  in  spite  of  periodic  interruptions  o 
flow  during  growing  seasons,  for  more  than  the  tei 
year  prescriptive  period,  therefore  plaintitt  ha. 
acquired  a  prescriptive  right  to  drainage  across  de 
fendant's  tract  The  court  confined  its  determine 
tion  to  water  actually  within  the  ditch,  expressly  ex 
cepting  any  overflow  from  its  decision.  (Kirkcon 
nell-Fla) 
W68-00780 

ARCADIA-VERMILLION  J"CE    "RRIGATIO! 

CO  V  BROUSSARD  (PRESCRIPTIVE  IRRIGA 
TION  SERVITUDE). 

175  So  2d  856-863  (Ct  App  La  1965). 


EFFECTS  OF  IRRIGATION  MANAGEMENT 
ON  CHEMICAL  COMPOSITION  OF 
SOYBEANS  IN  THE  SAN  JOAQUIN  VALLEY, 

California  University,  Davis,  U.  S.  Department  ot 

Agriculture.  Aer  Research  Serv,  Crops  Research 

Div,  Brawley,  California. 

R.J.  Miller,  and  B.H.  Beard. 

Calif  Agr,  pp  8-1 0,  Sept  1967.  3  p,  2  tab.  5  graph. 

Descriptors:  'Chemical  analysis,  'Irrigation  ef- 
fects Soil-water-plant  relationships.  'Soybeans. 
Oilseed  crops.  Proteins,  Crop  response  Salt 
tolerance.  Water  requirements.  Bouyoucos  blocks, 
Boron,  Field  capacity.  Soil  moisture.  On-site  tests. 
Chlorides.  .  ... 

Identifiers:  San  Joaquin  Valley,  California. 

Investigations  at  the  West  Side  Field  Station  in  the 
San  Joaquin  Valley  were  initiated  in  1966  to  deter- 


Descriptors:  'Louisiana,  'Prescriptive  rights   I 

rigation  canals.  Civil  law,  'Irrigation  water.  Jud 

cial  decisions.  Water  rights. 

Identifiers:  'Irrigation  servitude,  'Continuous  se 

vitude. 

Plaintiff  brought  an  action  against  defendants  see 
ing  a  judgment  recognizing  plaintiff  as  the  owner 
an  irrigation  servitude  over  lands  owned  b>  dete 
dants.  and  enjoining  defendants  from  mterfen. 
with  plaintiffs  use  of  a  canal  located  on  their  lane 
Plaintiff  claimed  that  it  has  been  in  continuous  ai 
open  adverse  possession  of  the  irrigation  semW 
for  over  thirty  years,  which  exceeds  the  ten  ye 
statutory  period  for  acquiring  a  servitude,  u 
center  of  the  dispute  is  the  statutory  requireme 
that  the  servitude  be  continuous  over  the  statuto 
period.  After  an  extensive  survey  of  the  law  deti 
ing  a  continuous  servitude,  the  court  reversed  t 
trial  court's  decision  in  holding  that  the  servitu 
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was  continuous.  Such  servitudes  are  not  simply 
natural  occurrences,  but  may  be  created  and  con- 
structed by  man.  The  circumstance  which  charac- 
terizes a  continuous  servitude  is  that  its  exercise 
does  survive  the  act  of  man;  it  does  not  cease  the 
moment  the  act  ceases;  and  the  servitude  continues 
to  be  exercised  after  the  owner  of  the  dominant 
estate  ceases  to  occupy  or  be  on  the  servient  estate. 
Hence  a  gate  in  the  canal  in  question  would  not  de- 
feat the  element  of  continuity.  (Patterson-FIa) 
W68-00801 


TRANSFER    RESTRICTIONS   AND    MISALLO- 
CATIONS  OF  IRRIGATION  WATER, 

Utah  St.  Univ.,  Logan;  Iowa  St.  Univ.,  Anies. 
For  primary  bibliographic  entry  see  Field  06C. 
For  abstract,  see  . 
W68-00992 


IMPACT  OF  LAND,  WATER  AND  VEGETA- 
TION RESOURCES  ON  THE  ECONOMY  OF 
THE  CATTLE  BREEDERS  OF  A  DESERT  VIL- 
LAGE, 

Central  Arid  Zone  Research  Institut,  Jodhpur,  In- 
dia. 

For  primary  bibliographic  entry  see  Field  06G. 
For  abstract,  see . 
W68-OI002 


EFFECT  OF  SURFACE-APPLIED  WHEAT 
STRAW  ON  SOIL  WATER  LOSSES  BY  SOLAR 
DISTILLATION, 

JS  Dept  of  Agriculture,  Akron,  Colorado. 

J.W.Greb. 

ioil  Sci  Society  Amer,  Proc,  Vol  30,  pp  786-788, 

1966.  3  p,  2  fig,  3  tab. 

Descriptors:  Soil  moisture,  *Soil  water  movement, 
'Subble  mulching,  *Evaporation  control,  Solar 
listillation,  Water  vapor,  Fallowing. 

rwo  experiments  were  conducted  at  Akron, 
-olorado  to  study  the  effect  of  low  application 
ates  of  wheat  straw  on  soil  water  evaporation 
asses.  A  solar  distillation  technique  was  used  to 
ondense  water  vapor  from  specific  soil  surface 
lulch  treatments  for  subsequent  measurement, 
oil  surface  application  of  1,120,  2,240  and  3,360 
g/ha  of  wheat  straw,  equivalent  to  30,  60,  and 
Wc  soil  surface  coverage,  reduced  water  losses 
■om  a  wet  soil  surface  by  solar  distillation  16,  33 
nd  49%  respectively,  for  a  20-day  period  com- 
ared  with  no  straw.  In  terms  of  water  loss,  1.37, 
46,  and  0.41  cm  was  evaporated  for  the  test 
eriod  using  the  0,  3,360  and  6,720  kg/ha  straw 
eatments  respectively.  A  surface  application  of 
,720  kg/ha  or  180%  soil  coverage,  reduced  soil 
ater  loss  only  slightly  more  than  did  the  3,360 
g/ha  application.  The  results  suggest  part  of  the 
lechanism  by  which  more  soil  water  is  conserved 
nder  stubble  mulch  summer  fallow  than  with 
lean  fallow.  Since  wheat  is  grown  in  the  arid  parts 
f  the  world,  the  cultural  techniques  studied  in  the 

rticle  could  be  applied  to  these  areas.  (Blecker- 

nz) 

'68-01004 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on 
THE  Surface 


ANALYTICAL  AND  COMPUTER  SOLUTIONS 
OF  TRANSIENT  WATER  TABLES  FOR 
DRAINAGE  OF  SLOPING  LAND, 

The  Ohio  Agricultural  Research  and  Development 

Center  and  the  Ohio  State  University,  Columbus 

Ohio. 

H.  S.  Chauhan,  G.  O.  Schwab,  and  M.  Y.  Hamdy. 

Water  Resources  Res,  Vol  4,  No  3,  pp  573-579 

June  1968.  7  p,  8  fig,  21  ref. 

Descriptors:  *Drainage,  Analog  .  computers, 
•Drawdown,  Water  management  (Applied), 
♦Drainage  systems,  Land  management,  'Porous 
media.  Non-uniform  flow,  Mathematical  studies, 
Laplaces  equation,  Stokes  law,  *Tile  drains. 
Identifiers:  Boussinesq  equation,  Time-variable  end 
conditions.  Transient  water  tables. 

Transient  water  table  drawdown  in  sloping  land 
lying  between  parallel,  open  ditches  was  obtained 
by  solving  Boussinesq's  equation  on  the  analog 
computer  and  by  analytical  methods  for  zero  and 
time-variable  end  conditions  at  the  ditches.  Com- 
parison of  the  results  with  observations  made  on  a 
viscous  flow  model  indicated  that  the  solution  with 
time-variable  end  conditions  described  the  flow  re- 
gion better  than  the  solution  with  zero  end  solu- 
tions. (Knapp-USGS) 
W68-00666 


ITJDY    OF    WATER    EVAPORATION    FROM 
OILS, 

S.S.R.  Institute  of  Physical  Chemistry, 
or  primary  bibliographic  entry  see  Field  02D. 
or  abstract,  see 
'68-01006 


A  MATHEMATICAL  MODEL  FOR  SIMULAT- 
ING THE  HYDROLOGIC  RESPONSE  OF  A 
WATERSHED, 

Purdue  Univ.,  Lafayette,  Ind. 

L.  F.  Huggins,  and  E.  J.  Monke. 

Water  Resources  Res,  Vol  4,  No  3,  pp  529-539 

June  1968.  II  p,9fig,  I  tab,  14  ref. 

Descriptors:  'Watersheds  (Basins),  *Mathematical 
models,  'Surface  runoff,  Hydrographs,  Storms. 
Identifiers:  Physical  hydrology. 

In  a  general  study  to  improve  the  accuracy  and  re- 
liability of  predicted  hydrographs,  a  mathematical 
model  was  developed  to  simulate  the  surface  runoff 
from  watersheds.  Based  upon  the  integration  of 
physical  hydrology  concepts  into  quantitative  rela- 
tionships, the  model  avoids  the  use  of  lumped 
parameters  by  delineating  the  watershed  as  a  grid 
of  small,  independent  elements.  Very  complex 
combinations  of  watershed  and  storm  conditions 
can  be  studied  because  of  the  resultant  freedom 
from  fundamental  assumptions  regarding  the  form 
of  the  system  equations  and  from  the  permissible 
small  areal  resolution  of  the  model.  When  the 
model  was  applied  to  2  very  small  watersheds,  the 
need  was  seen  for  additional  research  to  better 
define  the  relationships  for  surface  runoff  and  infil- 
tration to  improve  the  reliability  of  the  simulated 
runoff  hydrographs.  (Llaverias-USGS) 
W68-00668 


A  STUDY  OF  THE  DRAINAGE  OF  IRRIGATED 
SAND  DUNES  USING  AN  ELECTRICAL  RE- 
SISTANCE ANALOGUE, 

Australia,  New  South  Wales  Water  Conservation 
and  Irrig.  Comm;  University  of  Melbourne,  Aus- 
tralia, Agricultural  Engineering  Department. 
R.  G.  Mein.and  A.  K.  Turner. 
J  of  Hydrol  (Amsterdam),  Vol  6,  No  1    pp  1-14 
Jan  1968.  1 4  p,  9  fig. 

Descriptors:  'Irrigation  effects,  'Dunes,  'Drainage 
engineering,  'Sands,  'Analog  models,  'Resistivity, 
Electrical  resistance,  Flow  nets,  Base  flow,  Permea- 
bility, Stratigraphy,  Resistance  networks. 
Identifiers:  New  South  Wales,  Australia,  Steady 
state. 


The  development  of  irrigated  horticulture  on  large 
sand  dunes  in  the  Coleambally  and  Murrumbidgee 
Irrigation  areas  of  New  South  Wales  could  cause 
drainage  problems  on  the  lower  faces  of  the  dunes 
because  of  their  stratigraphic  feature.  The  two 
types  of  dunes  under  study  were  the  source  border- 
ing dune  and  the  cudge  sandhill  dune.  The  electri- 
cal resistance  board  lends  itself  to  a  study  of  steady 
state  drainage  in  large  sand  dunes  because  of  the 
ease  with  which  length  and  distance  scales  can  be 
manipulated.  Networks  comprising  fixed  and/or 
variable  resistors  were  used  to  determine  flow  nets 
for  various  boundary  conditions.  ( Blecker-Ariz ) 
W68-00711 


PIEDMONT  COTTON  MILLS,  INC  V  GENERAL 
WAREHOUSE  NO  2  (DAMAGES  FOR  STREAM 
DIVERSION). 

State  of  Georgia. 

22  Ga  164,  149  SE  2d  72-79  (1966). 

Descriptors:  'Alteration  of  flow,  'Georgia,  'Water 
injury,  'Diversion,  Artificial  watercourses. 
Ditches,  Judicial  decisions.  Floods,  Drainage,  Sur- 
face runoff,  Watercourses  (Legal),  Erosion,  Rela- 
tive rights,  Water  law,  Flood  waters. 
Identifiers:  'Injunction,  Damages  (Legal  aspects). 

This  was  an  action  by  property  owners  for  damages 
and  injunctive  relief  based  on  alleged  diversion  of  a 
stream  from  its  channel  resulting  in  flooding  of 
plaintiffs  property.  Defendant  diverted  a  stream 
from  its  natural  course  across  plaintiff's  and  defen- 
dant's land  into  a  ditch  along  the  boundary 
between  plaintiff's  and  defendant's  land.  Before  the 
diversion,  the  stream  carried  off  all  excess  water 
during  rains.  Since  the  diversion  by  the  defendant, 
the  plaintiff's  land  is  flooded  during  rains,  and  the 
excess  water  thus  cast  upon  plaintiff's  land  is  caus- 
ing erosion  of  plaintiffs  boundary,  underculling 
plaintiff's  road,  and  leaving  debris  on  plaintiff's 
land  after  rains.  The  court  held  that  plaintiff's  com- 
plaint stated  a  cause  of  action.  The  proper  measure 
of  damages  was  the  dimunition  in  the  market  value 
of  plaintiff's  property  plus  reasonable  and  necessa- 
ry expense  incurred  in  minimizing  plaintiff's  pro- 
perty damage,  compensatory  and  punitive  damages 
and  a  permanent  injunction  were  awarded  against 
defendant.  (Kirkconnell-FIa) 
W68-00744 


SURFACE  WATER  IN  INDIANA, 

Indiana  University,  Bloomington. 

Thomas  L.  Shaffer. 

Ind  L  J,  Vol  39,  No  1,  pp  69-108,  Fall  1963.  40  p 

231  ref.  V 

Descriptors:  'Indiana,  'Surface  waters,  Surface 
drainage,  Hydrologic  cycle,  Repulsion  (Legal 
aspects),  Riddance  (Legal  aspects),  Surface  runoff. 
Legal  aspects,  Judicial  decisions,  Water  resources 
development,  Water  law,  Civil  law. 

In  determining  whether  or  not  a  particular  body  of 
water  is  to  be  classified  as  surface  water  the  Indiana 
courts  have  looked  at  one  or  more  of  several 
characteristics  usually  attributed  to  surface  water, 
but  have  not  established  any  really  reliable  test! 
Surface  waters  belong  to  an  upper  property  owner 
as  soon  as  they  flow  or  fall  on  his  land  and  he  must 
either  keep  them  there  or  permit  them  to  flow  off 
without  artificial  interference,  unless  he  can  chan- 
nel them  into  a  natural  watercourse  within  the 
boundaries  of  his  property  or  he  has  an  easement  or 
prescriptive  right  through  a  lower  owner's  proper- 
ty. The  common  enemy  rule  is  available  only  to 
lower  property  owners  and  permits  them  to  repel 
surface  waters  flowing  onto  their  lands,  but  a  strict 
application  of  this  rule  is  not  made  in  all  cases. 
There  is  a  need  to  more  fully  develop  surface  water 
use  and  this  should  be  done  by  the  protection  of 
reasonable  individual  efforts,  narrow  application  of 
the  common  enemy  rule,  recognition  of  the  value 
of  private  common  efforts,  and  an  expansion  of  the 
doctrine  of  usefulness.  (Smith-FIa) 
W68-00749 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  of  Water  on  the  Surface 


DEKEL  V  VANN  (NATURAL  FLOW  OF  SUR- 
FACE WATERS). 

279  Ala  153,  182  So  2d  885-889(1966). 

Descriptors:  *Alabama,  *Surface  runoff,  ♦Repul- 
sion (Legal  aspects).  Slopes,  Overland  flow.  Legal 
aspects.  Judicial  decisions,  Cities. 
Identifiers:  *Civil  law  rule. 

This  was  an  action  by  property  owners  for  a  manda- 
tory injunction  requiring  the  adjoining  property 
owner  to  remove  a  wall  from  the  dividing  line 
between  the  properties.  The  plaintiffs  claim  that 
the  wall  obstructs  the  natural  flow  of  surface  water 
across  their  property.  The  Alabama  Supreme  Court 
held  that  lands  outside  a  municipality  are  subject  to 
the  civil  law  rule  that  requires  the  lower  land  to 
receive  the  water  that  falls  on  and  flows  from  the 
higher  land.  In  incorporated  towns  or  cities  the 
common  enemy  rule  applies,  and  the  lower  owner 
could  build  such  a  wall  to  prevent  the  flow  of  water 
on  his  land  from  the  land  of  another.  The  mere  fact 
that  the  property  in  question  is  located  in  a  subdivi- 
sion and  is  so  developed  as  to  have  the  attributes  of 
urban  property  is  not  sufficient  to  permit  the  appli- 
cation of  the  common  enemy  rule.  Unless  the  pro- 
perty is  in  an  incorporated  city  or  town,  the  civil 
law  rule  must  be  applied.  (Smith-FIa) 
W68-00767 


SMITH  V  BOARD  OF  COUNTY  RD  COMM'RS 
(DAMAGE  BY  IMPOUNDED  WATERS). 

5  Mich  App  370;  1 46  N  W  2d  702  ( 1 966). 

Descriptors:  'Michigan,  *Reservoirs,  'Impounded 
waters,  *Water  injury.  Remedies,  Roads.  Judicial 
decisions.  Surface  waters.  Culverts,  Flooding, 
Precipitation,  Obstruction  to  flow,  Water  law.  Sur- 
face runoff.  Embankments. 
Identifiers:  *  Act  of  God. 

This  was  an  action  for  personal  injuries  and  proper- 
ty damage  caused  by  water  which  escaped  from  an 
artificial  reservoir  created  by  defendant.  For  many 
years  water  had  drained  into  a  basin  which  was  sur- 
rounded on  three  sides  by  roads.  Water  escaped 
from  this  basin  through  an  18  in.  culvert  under 
Ranger  Road  and  by  flowing  over  the  top  of  this 
road.  Defendant  raised  the  level  of  Ranger  Road 
several  feet  and  replaced  the  18  in.  culvert  with  a 
24  in.  culvert.  The  construction  prevented  excess 
water  from  excaping  over  the  top  of  Ranger  Road. 
In  May  1959,  after  heavy  rains,  one  of  the  other 
roads  surrounding  the  basin  gave  way,  permitting 
the  impounded  water  to  rush  onto  plaintiff's  land, 
destroying  his  house  and  causing  personal  injuries. 
Defendant  set  up  the  defense  that  the  torrential 
rains  were  an  act  of  God.  One  who  collects  water  in 
an  artificial  reservoir  is  liable  for  damages  caused 
by  the  escaped  water  trespassing  onto  the  land  of 
other  parties.  Act  of  God  is  a  valid  defense  to  this 
claim.  The  jury  verdict  for  defendant  was  proper. 
(Kirkconnell-Fla) 
W68-00773 


DEWITT  V  DEWITT  (SURFACE  DRAINAGE). 

147  NW  2d  32-36  (Iowa  1966). 

Descriptors:    *lowa,    'Surface    runoff.    Drainage 
water,   Obstruction   to   flow,   Judicial   decisions, 
•Remedies,  Riddance  (Legal  aspects). 
Identifiers:  'Dominant  estate,  'Servient  estate. 

Plaintiff  and  defendant  owned  adjoining  farmland, 
the  natural  flow  of  surface  water  running  from 
plaintiff's  property  onto  the  defendant's.  Defen- 
dant's farming  operations  built  up  the  ground  at  the 
fence  line  so  that  water  ceased  to  seep  over  in  its 
natural  course.  The  trial  court  found  the  plaintiff's 
land  to  be  dorminant  and  the  defendant's  servient, 
stating  that  relative  elevation  and  not  general 
movement  of  flood  waters  was  controlling.  The 
trial  court  held  the  applicable  law  to  be  that  the  ser- 
vient estate  is  bound  to  take  the  natural  flow  of  sur- 
face water  from  the  dominant  estate,  unless  some 
action  of  the  dominant  owner  materially  and  undu- 


ly increases  the  quantity  of  water  and  thereby 
damages  the  servient  estate.  The  trial  court  then  is- 
sued an  injunction  against  the  defendant  requiring 
him  to  level  off  the  ridge  at  the  property  line.  The 
Iowa  Supreme  Court  affirmed  the  trial  court  in  the 
instant  case,  holding,  inter  alia,  that  a  statute 
providing  for  a  drainage  ditch  when  two  or  more 
landowners  so  desire  did  not  offer  plaintiff  an 
adequate  remedy  at  law.  Therefore,  an  injunction 
was  the  proper  form  of  relief.  ( Patterson-Fla ) 
W68-00774 


MELLO  V  LEPISTO  (SURFACE  DRAINAGE). 

77  111  App  2d399,222NE2d  543-545(1966). 

Descriptors:  'Illinois,  'Surface  runoff.  Repulsion 
(Legal  aspects),  Surface  drainage,  Reasonable  use. 
Landfills,  Land  forming.  Drainage.  Legal  aspects, 
Judicial  decisions.  Civil  law. 

Plaintiffs  seek  to  recover  the  cost  of  construction  of 
a  retaining  wall  built  by  them  to  prevent  water  from 
defendants'  adjoining  land  from  running  onto 
theirs.  The  court  held  that  Illinois  does  not  follow 
the  common  enemy  doctrine  which  permits  a  lan- 
downer to  repel  drainage  waters  in  any  manner  he 
chooses.  Instead,  they  follow  the  civil  law  rule 
which  requires  the  servient  lands  to  accept  all 
waters  naturally  following  from  dominant  lands. 
There  is  no  reasonable  use  exception  to  this  rule  in 
the  case  of  urban  lands.  There  was  held  to  be  no 
cause  of  action  in  this  case  because  there  was 
testimony  that  both  properties  had  been  filled  and 
there  was  no  allegation  or  testimony  concerning 
the  course  of  natural  drainage.  (Smith-FIa) 
W68-00775 


EIGHTH  REPORT. 

lowaNatural  Resources  Council  ( 1962-1964) 


Eighth  Rep,  pp 
7  tab. 


-59.  Dec  1964.  60  p,  4  fig.  4  plate, 


Descriptors:  'Iowa.  'Water  resources  develop- 
ment. Administration,  Legislation,  Local  govern- 
ments. Federal  government.  State  governments. 
Natural  resources.  Permits.  Flood  control.  Ad- 
ministrative agencies.  Coordination. 

This  article  covers  the  whole  range  of  governmen- 
tal water-connected  programs  in  Iowa  during  the 
biennium  beginning  July  1,  1962  and  ending  June 
30,  1964.  State  participation  in  water  resources 
and  flood  control  programs  has  included  coor- 
dinated planning,  investigation  of  water  problems, 
flood  control  and  damage  reductions,  and  collec- 
tion of  basic  data.  State  coordination  with  federal 
programs  has  been  in  the  areas  of  federal  flood 
control  and  navigation  programs,  flash  flood  warn- 
ing program,  watershed  programs,  and  flood  plain 
information  studies.  Major  responsibility  for  cer- 
tain flood  control  programs  rest  with  local  in- 
terests, and  the  state  has  coordinated  its  programs 
with  these  interests  in  the  areas  of  flood  plain  con- 
struction, regulation  and  zoning,  flood  control 
works  and  floodways,  and  mill  dams.  Water 
resources  conservation  and  control  activities  have 
been  concerned  with  the  administration  of  the  per- 
mit system  and  the  resolution  of  problems  as- 
sociated with  the  system.  Due  to  the  recent 
discovery  of  oil  in  Iowa  a  new  law  was  passed  allow- 
ing the  Resources  Council  to  encourage  and  regu- 
late exploration  by  a  permit  system.  Proposed 
legislation  would  remove  the  burden  of  proof  of 
reasonableness  of  the  Resources  Council  s  action 
from  them  or  appeal  from  their  decisions.  (Smith- 
FIa) 
W68-00778 


WINTER  V  CAIN  (SURFACE  DRAINAGE). 

187  So  2d  237-243  (Ala  1966). 

Descriptors:  'Alabama,  Logal  governments.  State 
governments,  'Surface  drainage,  Drainage. 
Drainage  water.  Cities,  'Surface  runoff.  Flow,  Real 


property,   Easement,   Zoning,   Water  law,   Legal 
aspects,  Legislation. 

The  defendant,  in  violation  of  a  city  ordinance, 
erected  a  wall  on  his  property  which  prevented  the 
drainage  of  water  from  the  plaintiff's  adjoining 
land.  The  court  held  that  the  ordinance  forbidding 
erection  of  a  wall  without  adequate  openings  to 
permit  the  flow  of  surface  drainage  was  in  conflict 
with  the  policy  of  the  state  governing  urban  proper- 
ty rights  with  respect  to  surface  waters.  Under  the 
state  constitution,  an  ordinance  inconsistent  with 
state  laws  is  invalid  and  the  plaintiff  has  no  cause  of 
action  under  the  ordinance.  (Horner-FIa) 
W68-00782 


THE  TREND  IN  WATER  LAW  DEVELOPMENT 
(SURFACE  WATER  IN  MICHIGAN), 

Univ.  of  Michigan  Law  School. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see  . 

W68-00787 

O'DELL  V  MCKENZIE  (OBSTRUCTION  TO 
NATURAL  STREAM  FLOW). 

145  SE  2d  388-392  WVa  1965). 

Descriptors:  'West  Virginia,  'Obstruction  to  glow, 
Riparian  rights.  Flood  damage.  Floods,  Legal 
aspects.  Judicial  decisions. 

An  upper  riparian  owner  sued  a  lower  riparian 
owner  and  his  lessee  for  damages  to  his  property  by 
flooding,  caused  by  casting  of  waste  into  the  stream 
by  the  defendants,  damming  it  up.  The  West  Vir- 
ginia court  ruled  that  no  person  may  obstruct  or 
divert  the  natural  flow  of  a  stream  of  water  to  the 
injury  of  a  riparian  owner  above  or  below.  Where 
the  lessor  and  the  lessee  of  land  act  in  a  common 
purpose,  the  lessor  permitting  the  lessee  to  erect 
structures  which  cause  damage  to  the  land  of 
another,  they  are  jointly  liable  for  the  resulting 
damage.  Where  the  injury  is  temporary  the  mea- 
sure of  damages  is  the  cost  of  repair,  reimburse- 
ment of  expenses  directly  occasioned  by  the  injury, 
and  compensation  for  the  loss  of  use  or  rent. 
(Smith-FIa) 
W68-00798 


BALDWIN  PROCESSING  CO  V  GEORGIA 
POWER  CO  (LIABILITY  OF  OWNER  OF 
HYDROELECTRIC  DAM  FOR  FLOODING). 

1 12  Ga  App  92. 143  S  E  2d  761-769  (1965). 

Descriptors:  'Georgia,  Dams.  Water  levels, 
Hydroelectric  plants.  Flood  control,  Flood  damage. 
Reservoir  operation,  'Reservoir  storage.  Water  in- 
jury, Storage,  Safety,  Discharge  (Water),  Excessive 
precipitation.  Legal  aspects.  Judicial  decisions. 

Plaintiff  sued  the  owner  of  a  hydroelectric  dam  for 
damages  to  his  property  caused  by  high  waters.  The 
Georgia  Court  of  Appeals  held  that  there  is  no  duty 
on  the  part  of  the  owner  of  a  hydroelectric  dam  to 
operate  the  dam  as  a  flood  control  mechanism.  Any 
claim  of  a  lower  riparian  owner  against  an  upper 
riparian  dam  owner  must  be  based  on  the  negligent 
release  of  excessive  water.  Such  an  action  cannot 
be  based  upon  the  negligent  storing,  unless  the  stor- 
ing caused  or  forced  the  release  of  excessive  water 
such  as  a  break  in  the  dam  itself  or  release  of  exces- 
sive water  to  prevent  damage  to  the  dam.  A  dam 
owner  may  maintain  his  reservoir  at  any  level  so 
long  as  the  storing  of  excessive  water  does  not 
create  an  emergency,  causing  or  necessitating  the 
dumping  of  such  water  to  the  injury  of  the  lower 
owner.  (Smith-FIa) 
W68-00799 


COMMISSIONERS  OF  MCGEE  CREEK  LEVEE 
AND  DRAINAGE  DISTRICT  V  DENNIS 
(DRAINAGE  ASSESSMENTS). 

58  111  App2d466,207NE2d313-320(l965). 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  04 
Groundwater  Management— Group  4B 


Descriptors:   'Illinois,  Water  districts,  'Drainage 
water.  Surface  runoff.  Judicial  decisions. 

On  appeal  by  certain  objectors  from  an  order  of  a 
lower  court  confirming  an  annual  drainage  main- 
tenance assessment  roll  after  jury  trial,  the  court 
upheld,  inter  alia,  the  refusal  of  the  lower  court  to 
give  a  jury  instruction  stating  that  every  objector 
was  entitled  to  enjoy  his  property  with  such  natural 
advantages  as  are  derived  from  its  situation  in  a 
water  district.  The  instruction  further  stated  that 
such  objector  was  under  no  obligation  to  assist  the 
owner  of  a  servient  estate  of  lower  elevation  to  get 
rid  of  water  flowing  onto  such  lower  land.  The 
court  found  that  this  instruction  ignored  a  provi- 
sion of  the  Illinois  Code  giving  a  right  to  lan- 
downers within  a  water  district  to  exercise  private 
rights  of  drainage  except  insofar  as  the  drainage 
system  of  the  district  may  vary  from  or  be  incon- 
sistent with  natural  drainage.  (Patterson-FIa) 
W68-00802 


PRELIMINARY  REPORT  OF  THE  WATER 
RESOURCES  OF  THE  HILO-PUNA  AREA 
HAWAII, 

J.  S.  Geological  Survey. 

)an  A.  Davis,  and  George  Yamanaga. 

Hawaii  Div  of  Water  and  Land  Develop  Circ  C45 

18  p,  Apr  1 968.  1 3  fig.  6  tab,  1 1  ref. 

)escriptors:  'Water  resources,  'Hawaii,  'Ground- 
water, 'Hydrologic  data,  Aquifers,  Basalts,  Water 
[uality.  Water  levels,  Hydrogeology,  Data  collec- 
lons.  Springs,  Municipal  water.  Specific  capacity, 
tunoff.  'Streamflow,  Duration  curves,  Hydro- 
raphs.  Discharge  (Water),  Gaging  stations,  Cli- 
tatic  data. 

dentifiers:  'Hilo-Puna  area,  Hawaii,  Preliminary 
'ater-resource  report,  Test  holes.  Water  availabili- 
1- 

he  hydrology  of  the  Hilo-Puna  area  on  the  east 
oast  of  Hawaii  is  outlined,  and  the  quality  and 
uantity  of  water  available  for  development  are 
jmmarized.  The  area  includes  about  950  sq  mi  of 
te  slopes  of  Mauna  Loa  and  Kilauea  and  is  under- 
lin  by  highly  permeable  uneroded  lava  flows, 
verage  rainfall  is  120  in.  per  yr,  most  of  which  in- 
Itrates.  The  largest  stream  discharges  over  175 
igd  into  Hilo  Bay.  Hilo's  water  supply  of  3-4  mgd 
mostly  from  stream  diversions,  springs,  and  tun- 
:ls  in  stream  basins.  Thin  bodies  of  perched 
oundwater  are  developed  by  several  tunnels  on 
ie  slopes  of  Mauna  Loa.  The  perched  water  flow 
'erages  less  than  50  mgd,  fluctuates  widely  with 
unfall,  and  sometimes  is  dry  during  drought.  The 
isal  groundwater  discharge  at  the  shore  is  several 
indred  mgd.  The  basal  aquifer  is  tapped  by  23 
illed  wells  and  a  shaft,  which  withdraw  15-20 
gd  mostly  for  industrial  use.  Flor-duration  curves 
e  given  for  the  Wailuku  River  and  the  Waiakea 
ream.  Climatic  data  are  summarized  graphically 
id  in  tables.  (Knapp-USGS) 
68-00821 


rOCHASTIC  MODELS  FOR  HYDROLOGY, 

>rnell  Univ.,  Ithaca,  N  Y 
U.Prabhu. 

rniell  University  Water  Resources  and  Marine 
lences  Center,  Technical  Report  No  10,  Aug 
68.  6 

jcnptors:    'Approximation,    Distribution,   Wet 
d  dry  periods.  Statistical  equilibrium. 
:nlifiers:  'Large-time  approximation.  Location 
d  scale  parameters. 

arge-time'  approximations  are  obtained  for  the 
nous  distributions  of  interest  in  two  stochastic 
Jdels  for  water  reservoir  systems  (dams).  These 
proximations  are  based  mainly  on  three  standard 
lability  distributions:  ( 1 )  normal;  (2 )  truncated 
rmal;  and  (3)  stable  distribution  with  index  1/2 
e  quantities  considered  are  the  wet  and  dry 
nods  in  the  dam  and  the  water  level  at  any  given 
'*•  '"  Particular  when  the  mean  input  rate  ex- 
5ds  the  demand  rate  it  is  known  that  the  storage 


processes  do  not  reach  statistical  equilibrium,  but 
results  are  established  to  show  that  limiting  dis- 
tributions exist  for  these  processes  with  a  proper 
choice  of  location  and  scale  parameters  (depend- 
ing on  time).  These  results  add  to  the  understand- 
ing of  stochastic  phenomena  associated  with  water 
reservoir  systems.  (Author) 
W68-00897 


FLOOD    STAGES    AND    DISCHARGES    FOR 
SMALL  DRAINAGE  AREAS  IN  NEW  MEXICO, 

U.  S.  Geological  Survey,  Albuquerque,  N.  Mex 

Arthur  G.  Scott,  and  Ralph  W.  Clement. 

U.  S.  Geol.  Surv.  open-file  rep,  165  p.  Mar  1968   2 

fig- 

Descriptors:  New  Mexico,  'Floods,  'Small 
watersheds,  Stage-discharge  relations,  Surface 
waters,  Discharge  (Water),  Streams.  Hydrologic 
data,  Discharge  measurement,  'Peak  discharge, 
Streamflow,  Gaging  stations,  Flooding. 
Identifiers:  Flood  peaks.  'Annual  flood,  'Crest- 
stage  stations,  'Annual  peak  stage,  Small  drainage 
areas.  Peak  stages,  High  flow.  Flood  data. 

Available  peak-stage  and  discharge  data  for  each 
water  yr  are  given  for  1 58  stations  throughout  New 
Mexico  for  the  period  ending  Sept  1966.  Most  of 
the  data  have  been  collected  since  July  1951  from 
the  operation  of  crest-stage  gaging  stations  by  the 
U.  S.  Geological  Survey  in  cooperation  with  the 
New  Mexico  State  Highway  Commission.  Some  ad- 
ditional data  for  flood  peaks  that  occurred  before 
1951  also  are  included  where  available.  The  pur- 
pose of  the  program  is  to  provide  information  on 
the  magnitude,  volume,  and  frequency  of  floods, 
primarily  in  drainage  areas  of  10  sq  mi  or  less,  to 
aid  in  the  design  of  highway  drainage  structures. 
Drainage  areas  of  the  basins,  for  which  data  are  re- 
ported, range  from  less  than  I  sq  mi  to  4,350  sq  mi. 
However,  106  are  less  than  50  sq  mi  and  only  4  are 
more  than  1,000  sq  mi.  (Leonard-USGS) 
W68-00923 


DIFFUSED  SURFACE  WATER  AND  RIPARIAN 
RIGHTS:  LEGAL  DOCTRINES  IN  CONFLICT, 

Louisville  Univ.,  Ky. 

William  F.Dolson. 

Wis  L  Rev,  Vol   1966,  No  I,  pp  58-120    Winter 

1966.  63  p.  256  ref. 

Descriptors:  'Surface  runoff,  'Wisconsin,  'Rela- 
tive rights,  Ditches,  Water  law,  Water  utilization, 
Judicial  decisiions.  Riparian  rights,  Drainage 
ditches.  Regulation,  Impounded  waters.  Surface 
drainage.  Water  permits,  Surface-groundwater 
relationships,  Overland  flow.  Administrative  agen- 
cies, Legislation. 
Identifiers:  'Model  Water  Use  Act. 

Increased  water  needs  have  created  an  interest  in 
the  utilization  of  diffused  surface  water  as  a  source 
of  supply.  Generally  diffused  surface  water  is  con- 
sidered capable  of  complete  ownership  by  the 
owner  of  the  land  on  which  it  is  found.  Rights  of  ad- 
joining landowners  to  receive  continued  flow  and 
to  impound  diffused  surface  water  are  examined 
Prescriptive  rights  to  the  use  of  surface  water  in 
private  drainage  ditches  depend  on  whether  the 
watercourse  is  of  a  temporary  or  permanent  nature. 
The  right  to  withdraw  water  from  public  ditches  is 
requlated  by  statute  in  Wisconsin.  The  law  of  dif- 
fused surface  water  has  evolved  as  a  separate  doc- 
trine from  that  of  riparian  rights.  This  dichotomy 
ignores  the  hydrologic  cycle  and  thus  creates  a 
problem  in  correlation  of  the  rights  of  riparians  and 
users  of  diffused  surface  water.  Legislative  at- 
tempts to  define  the  rights  of  riparians  vis-a-vis  the 
rights  of  users  of  diffuse  surface  waters  are  ex- 
amined. The  Model  Water  Use  Act  is  noted. 
Legislation  to  clarify  water  rights  among  the  vari- 
ous users  of  water  is  suggested.  (Kirkconnell-FIa) 
W68-00929 


SURFACE  WATER  RIGHTS  IN  ALABAMA, 

Alabama  Univ.,  University,  Ala. 

Kenneth  T.  Fuller,  and  Howard  H.  Galloway. 


Ala  L  Rev,  Vol  10,  No  I ,  pp  154-169,  Fall  1957  16 
p,  33  ref. 

Descriptors:  'Alabama,  Drainage  water,  'Surface 
runoff,    Surface     drainage.    Drainage,     'Surface 
waters,  Easements,  'Civil  law.  Railroads. 
Identifiers:  Superior  proprietor.  Inferior  proprietor. 

Alabama  adopted  a  modified  Civil  Law  Rule  for 
surface  water  in  rural  areas,  which  states  that, 
although  generally  one  cannot  interfere  with  sur- 
face water  runoff,  the  owner  of  a  superior  heritage 
can  ditch  his  land  for  drainage  as  long  as  he  only 
concentrates  the  flow  of  water  that  would  have 
flowed  onto  the  inferior  heritage  anyway.  This  rule 
has  been  inconsistently  applied,  but  now  seems 
firmly  entrenched.  An  exception,  based  on  dicta  in 
several  of  the  rural  cases,  is  recognized  for  city  lots 
where  the  lower  proprietor  in  developing  his  lot  ob- 
structs the  flow  of  surface  water.  However,  it  has 
been  held  that  an  upper  owner  cannot  collect  sur- 
face water  in  a  channel  and  cast  it  down  upon  his 
lower  neighbor.  This  points  up  a  difference 
between  rural  and  urban  land.  The  courts  have  ap- 
plied the  strict  Civil  Law  Rule  against  railroads.  It  is 
concluded  that  the  Civil  Law  Rule,  adapted  to  an 
agrarian  topography,  will  be  modified  as  Alabama 
continues  to  develop  as  an  urban  and  industrial 
state.  (Williams-FIa) 
W68-00930 


FLORIDA'S  FRESH  WATER  LAKES, 

Florida  Univ.,  Gainesville. 

Ney  C.  Landrum. 

Public  Administration  Clearing  Service,  No  33   dd 

1-37,  1959.  38  p.  '  VV 

Descriptors:  'Florida,  Lakes.  Lake  beds.  Owner- 
ship of  beds,  State  government.  Navigable  waters. 
Non-navigable    waters,    Riparian    rights,    'Water 
resources  development.  Legal  aspects.  Legislation 
Identifiers:  Public  trust  doctrine. 

When  Florida  was  ceded  to  the  United  States  by 
Spain,  the  territory  was  surveyed  and  all  lakes  then 
considered  to  be  navigable  were  meandered.  About 
190  lakes  were  meandered  in  the  survey,  but  many 
more  lakes  which  were  in  fact  navigable  were  er- 
roneously omitted.  The  State  of  Florida,  through 
the  Trustees  of  the  Internal  Improvement  Fund, 
holds  title  to  the  submerged  bottoms  of  all  naviga- 
ble lakes  in  trust  for  the  public.  The  Trustees  have 
adhered  to  the  concept  that  they  only  hold  mean- 
dered lakes  in  trust  as  navigable  lakes,  and  the 
remainder  of  lakes  not  meandered  but  navigable 
have  been  conveyed  to  private  owners.  The  author 
concludes  that  the  Trustees  have  become  an  agen- 
cy for  the  disposal  of  lake  bottoms  and  have  done 
no  lake  management  in  the  public  interest,  which 
was  originally  intended  to  be  dominant.  All  naviga- 
ble lakes,  whether  meandered  or  not,  should  be 
claimed  by  the  state  for  public  use  and  enjoyment, 
rights  of  access  and  access  points  should  be 
established,  and  a  more  broad  and  definite  policy 
of  lake  management  should  be  implemented. 
(Smith-FIa) 
W68-00931 


4B.  Groundwater  Management 


WATER  IN  ORANGE  COUNTY,  FLORIDA, 

U.  S.  Geological  Survey,  Tallahasee,  Florida. 
For  primary  bibliographic  entry  see  Field  03B. 
For  abstract,  see . 
W68-0O655 


THE  STUDY  OF  LOCAL  WATERS  IN  THE 
DESERTS  OF  THE  USSR, 

Institute  of  Geography,  Moscow,  and  Desert  In- 
stitute, Ashkhabad. 
V.N.Kunin. 

Soviet  Geogr  Rev  and  Transl,  Vol  9,  No  6  dd  469- 
488,  June  1968.  20  p,  67  ref. 

Descriptors:  'Water  supply,  Groundwater,  Arte- 
sian water,  Water  management  (Applied),  'Water 
resources  development,  Irrigation,  'Deserts,  *Sur- 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B— Groundwater  Management 


face-groundwater   relationships,   Irrigation  water. 

Runoff,  Recharge,  Water  storage 

Identifiers:  'USSR,  Central  Asian  Deserts, Takyrs. 

The  local  freshwater  sources  of  the  deserts  of  the 
USSR  are  reviewed  to  determine  suitability  for 
stock  domestic,  and  industrial  uses.  One  of  the 
most  promising  sources  is  the  collection  of  runoff 
from  claypans  (takyrs)  for  artificial  recharge  of 
permeable  beds.  This  has  been  used  for  hundreds 
of  years  for  stock  water  supplies  and  works  with 
water  tables  as  deep  as  30-35  m  in  the  Kara  Kum.  A 
flock  of  1,000  sheep  requires  50  to  100  sq  km  of 
grazing  land  which  can  be  supplied  with  water  by  a 
claypan  watershed  of  0.3  sq  km  or  less.  Artificial 
catchments  are  even  more  effective.  Groundwater 
in  much  of  the  desert  area  is  too  saline  for  stock 
use  Fresh  groundwater  lies  over  saline  water  in 
lenses  in  the  Kara  Kum  and  other  deserts  and  pro- 
vides only  small  supplies  locally  although  the  re- 
gional total  volume  of  water  is  large.  Use  of  the 
proper  well  arrays  helps  prevent  saline  intrusion. 
Artesian  waters  are  usually  not  fresh  enough  for 
stock  use,  and  often  even  when  fresh  are  not  the 
most  economical  source.  (Knapp-USGS) 
W68-00664 


suggest  possible  changes  that  may  occur  within  the 
ground  water  basin  in  the  future.  Some  of  the  areas 
under  study  were  the  developmental  history  of  the 
valley,  use  of  ground  water,  regional  geology,  sur- 
face and  ground  water  hydrology,  ground  water 
quality,  natural  discharge,  ground-water  overdraft, 
safe  yield  and  computing  overdraft.  The  future  will 
bring  changes  in  water  supply  and  patterns  of  land 
and  water  use  that  may  drastically  alter  ground- 
water regimen  in  the  southern  San  Joaquin  Valley. 
(Blecker-Ariz) 
W68-00722 


THE  ASSAULT  ON  SALT  IN  THE  PECOS, 

Agricultural  Economist,  Amarillo,  Texas. 
George  L.  Loomis. 

Reclamation  Era,  Vol  52,  No  2,  pp  37-39,  May 
1966.  3  p,  3  photo. 

Descriptors:      *  Water      quality,      *Desalination, 
♦Pumping,  *Salts,  'Evaporation,  Irrigation  water. 
Saline     water.     Brines,     Aquifers.     Interagency 
cooperation.  Sodium  chloride.  Leakage.  Disposal. 
Identifiers:  *Pecos  River  Valley. 

For  thirty  to  forty  years  the  irrigation  farmers  in 
west  Texas  have  not  enjoyed  an  abundance  of  fresh 
water  from  the  Pecos  River  because  of  a  malady  a 
few  miles  north  at  Malaga  Bend,  New  Mexico.  An 
aquifer  there  has  been  discharging  up  to  370  tons 
of  concentrated  sodium  chloride  brine  daily  into 
the  river.  The  dissolved  brine  rises  through  sand, 
silt  and  clay  from  depths  of  about  200  feet.  In  1958, 
a  plan  was  developed  to  lower  the  head  of  the  brine 
aquifer  below  river  level  by  pumping  The  brine 
was  pumped  into  a  natural  surface  depression 
(Northeast  Depression)  where  the  water  would 
evaporate  leaving  a  solid  salt  residue.  Samples  from 
the  upper  and  lower  ends  of  the  Malaga  Bend  in- 
dicate that  the  gain  in  chloride  in  the  Pecos  River 
was  reduced  to  about  100  tons  per  day.  (Blecker- 
Ariz) 
W68-00693 

ECONOMIC  CONTROL  OF  GROUNDWATER 
RESERVES 

Missouri     Univ.,     Department     of     Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  U6U. 

For  abstract,  see  . 

W68-00704 

RESUME  OF  GROUND  WATER  HYDROLOGY 
IN  THE  SOUTHERN  SAN  JOAQUIN  VALLEY, 

HydroDevelopment  Inc.,  Bakersfield, California. 
John  C.  Manning. 

Amer  Water  Works  J,  Vol  59,  No  12.  pp  1513- 
1526,  Dec  1967.  1  4  p,  9  fig,  1  tab,  15  ref. 

Descriptors  'Groundwater  basins.  Groundwater 
mining,  Geology,  *Safe  yield.  *Hydrogeology,  Ru- 
noff, Water  management  (Applied),  "Overdraft, 
Discharge  (Water),  'Groundwater  movement, 
♦Hydrology,  History,  Surface  waters,  Water  quali- 
ty, 'Irrigation  water,  Water  chemistry,  Surface- 
gr'oundwater  relationships.  Water  supply. 
Identifiers:  San  Joaquin  Valley,  California.  Irriga- 
tion agriculture. 

The  article  summarizes  conditions  in  the  southern 
San  Joaquin  Valley.  California,  which  have  caused 
a  large  overdraft  from  the  ground  water  supply  and 


WATER  UNDER  THE  SAHARA, 

Robert  P  Ambroggi. 

Sci  Amer,  Vol  214,  No  5,  pp  21-29,  May  1966.  9  p. 

6  fig,  1  map,  3  photo. 

Descriptors:     ♦Water     resources     development, 

♦Groundwater  basins,  ♦Aquifers,  'Artesian  wells, 

♦Arid  lands.  Confined  water.  Recharge.  Subsurface 

waters. 

Identifiers:  ♦Sahara,  Erg.  Oases. 

Thirteen  countries  of  148  million  inhabitants  share 
the  vast  territory  of  the  Sahara  and  the  deprivation 
Us  name  implies.  Below  the  desert  sands  in  water- 
bearing rock   formations  are   huge   quantities  of 
water  to  sustain  human  settlement,  pasturage  for 
livestock  and,  in  many  places  now  barren,  produc- 
tive   agriculture.    Good    soils    are    available    and 
Saharan  oil  can  supply  energy  needed  to  pump 
water.  Artesian  wells  have  been  drilled  and  the  rate 
and    direction    of    water    movement    in    artesian 
aquifers  has  been  determined  for  the  whole  area. 
Groundwater  is  to  be  found  mainly  in  seven  major 
basins,  each  virtually  a  closed  hydrologic  system. 
Aquifers  are  recharged  to  a  considerable  extent  by 
rainfall  on  the  periphery  of  the  desert    With  a 
capacity   of  some    15.000.000   million   cu    m   of 
groundwater,   total    recharge   of   these    basins   is 
probably  4000  million  cu  m  a  year  Present  level  of 
consumption  appears  to  be  about  2000  million  cu 
m  a  year.  Sound  agricultural  and  irrigation  prac- 
tices should  be  introduced  before  developing  new 
supplies  of  groundwater  or  extending  oases.  Water 
problems  of  the  Sahara  must  be  dealt  with  on  a  na- 
tional/international basis  using  modern  concepts  of 
development  to  make  its  groundwater  a  resource  of 
benefit  to  all  (Blecker-Ariz) 
W68-00729 

OPERATING  A  LIMESTONE  AQUIFER  AS  A 
RESERVOIR  FOR  A  WATER  SUPPLY  SYSTEM. 

TAH  AL,  W  ater  Planning  for  Israel.  Tel  Aviv 
Y  Harpaz.and  J.Schwarz. 

Bull  of  the  Int  Ass  of  Sci  Hydrol.  Vol  1 2.  No  1 ,  pp 
78-90,  March  1967.  1 3  p,  9  fig. 

Descriptors:  Water  resources  development. 
♦Aquifer  characteristics.  Physical  properties. 
♦Analog  models,  ♦Reservoir  storage.  Limestones. 
Hydrogeology,  Transmissivity.  Electrical  equip- 
ment Pumping.  Economic  feasibility,  'Draft- 
storage  curves.  Groundwater  recharge.  Hydraulic 
conductivity.  Water  supply.  ♦Hydrologic  equation. 
Storage  capacity. 
Identifiers:  Israel. 

Lack  of  water  resources  and  unfavorable  distribu- 
tion of  arable  land  characterize  Israel's  water 
problems.  The  principal  factors  involved  in  the 
planning  of  underground  storage  schemes  and  a 
studv  of  the  limestone-dolomite  aquifer  and  its 
operational  aspects  were  discussed.  Investigations 
were  carried  out  to  determine  the  physical  proper- 
ties and  behavior  of  the  aquifer  An  electric  analog 
model  was  developed  by  which  hydraulic  responses 
to  recharge  and  pumpage  were  obtained.  Criteria 
for  optimal  operation  of  the  aquifer  were  set  up  and 
various  planning  and  operational  alternatives  were 
tested  in  accordance  with  the  criteria  An  optimiza- 
tion analvsis  for  the  operation  of  the  aquifer  was 
developed  and  was  shown  by  way  of  a  practical  ex- 
ample. (Blecker-Ariz) 
W68-00730 


INTEGRATED  OPERATION  OF  MULTIPUR- 
POSE RESERVOIRS  FOR  IRRIGATION, 
FLOOD  CONTROL,  AND  OTHER  PURPOSES 
ON  BUREAU  OF  RECLAMATION  PROJECTS, 

Bureau  of  Reclamation,  Washington.  DC 
For  primary  bibliographic  entry  see  Field  06D. 
For  abstract,  see . 
W68-00734 

A  REGIONAL  INTERBASE  GROUNDWATER 
SYSTEM  IN  THE  WHITE  RIVER  AREA, 
SOUTHEASTERN  NEVADA, 

U.  S.  Geological  Survey,  Water  Resources  Divi- 
sion, Carson  City,  Nevada. 
Thomas  E.Eakin. 

Water  Resources  Res.  Vol  2.  No  2,  pp  251-271, 
1966.21  p,  6  fig.  6  tab,  28  ref. 

Descriptors:  ♦Hydrogeology.  'Groundwater 
basins  ♦Precipitation,  ♦Recharge,  ♦Watersheds 
(Divides),  ♦Watersheds  (Basins),  Carbonate  rocks. 
Hydraulic  properties.  Nevada,  Groundwater 
recharge.  Rock  properties.  Discharge  (Water),  ' 
Springs.  Hydraulic  gradient.  Groundwater  move-  i 
ment.  Chemical  analysis. 

The   region   discussed   includes  the   area   within 
drainage  divides  of  six  valleys  drained  by  the  White 
Riser   The  regional  groundwater  system  included 
both  rocks  and  groundwaters  of  the  defined  area. 
Rocks  provided  the  framework  in  which  ground- 
water occurred  and  moved.  Several  stratigraphic 
units  were  discussed  and  grouped  broadly  on  the 
basis  of  apparent  gross  hydraulic  properties   Frac- 
ture and  solution  openings  in  Paleozoic  carbonate 
rocks  locally  store  and  transmit  substantial  quanti- 
ties of  groundwater.   Precipitation   provided   the 
principle  source  of  water  for  recharge  to  the  re- 
gional groundwater  system.  The  principle  natural 
discharge   of  groundwater   was   from   the   three 
groups  of  springs  in  the  White  River.  Pahranagat 
and  Upper  Moapa  Valleys.  Estimates  of  recharge 
to  and  discharge  from  the  regional  system  were 
104  000  acre-feet  and   103.000  acre-feet  a  year 
respectively    The  chemical  character  of  ground-, 
water   in   part   reflected   an   interaction   between 
water  and  rocks  through  which  it  passed.  Identifi- 
cation of  the  regional  system  was  provisional  in  that 
it   was  based   largely  on   indirect   methods  and* 
limited  data.  (Blecker-Ariz) 
W68-00740 

WATER  RIGHTS  -  SPANISH  LAND  GRANTS  - 
APPURTENANT  IRRIGATION  RIGHTS. 

So.  Methodist  U.  Dallas. Texas. 

Southwestern  L  J.  Vol  17.  No  1.  pp  193-198,  Mar 
1963.  6  p.  34  ref. 

Descriptors:  Irrigable  land.  Irrigation.  Appropria- 
tion Judicial  decisions.  Legal  aspects.  Public 
rights.  Riparian  land,  Riparian  rights.  Water  law. 
♦Water  rights.  Land  classification.  Priorities.  Prior 
appropriation,  'Texas.  Rio  Grande,  Foreign  coun- 
tries, Mexico. 

A  case  comment  on  the  Texas  Supreme  Court  deci- 
sion in  Valmont  Plantations  v  State,  355  S  w  zo 
502  ( 1 962 ),  is  presented  Dictum  in  previous  cases 
had  found  irrigation  rights  in  Spanish  land  grant 
lands  similar  to  common-law  riparian  rights.  It  had 
been  settled  law  in  Texas  that  rights  of  those  hold- 
ing title  from  prior  sovereigns  are  controlled  Dv 
laws  in  effect  when  the  grants  were  made  Spamsn 
law  did  not  recognize  riparian  rights  of  common 
law  The  Supreme  Court  of  Texas  held  that  irriga- 
tion rights  were  not  appurtenant  to  original  Spanish 
land  grants  unless  expressly  included  It  is  con- 
cluded that  this  decision  is  based  on  a  correct  anal- 
vsis of  Spanish  law.  The  previous  cases  had  createc 
some  inequities,  which  it  is  felt  would  be  cleared  up 
by  the  decision  in  the  Valmont  Plantations  case: 
(Pfeiffer-FIa) 
W68-00745 

BILLERMAN  V  BAS1AK  (WELL  EASEMENT). 

47  N  J  226.  220  A  2d  105-106(NJ  1966). 
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Descriptors:  *  Wells,  Drilling,  'Easements,  Legal 
aspects.  Boundaries  (Property),  Water  rights.  Judi- 
cial decisions,  'New  Jersey. 

Plaintiffs  needed  a  new  well  and  had  one  drilled 
about  a  hundred  feet  behind  their  old  well  at  the 
rear  of  their  property.  Later  they  learned  this  was 
not  on  their  property,  but  on  defendants',  with 
whom  they  could  reach  no  adjustment  when  defen- 
dants threatened  to  terminate  their  use  of  the  well, 
plaintiffs  instituted  this  suit  for  injunctive  relief. 
The  trial  court  issued  the  injunction  on  the  bases  of 
defendants'  having  acquired  an  easement  for  the 
well.  The  reasons  for  the  court's  finding  an  ease- 
ment were:  ( 1 )  plaintiffs  mistakingly  believed  they 
owned  the  land  and  were  not  culpably  negligent  in 
doing  so;  (2)  defendants  had  constructive 
knowledge  that  the  well  was  being  dug  and  said 
nothing.  Upon  appeal,  the  Supreme  Court  of  New 
Jersey  upheld  the  finding  of  an  easement,  but  nar- 
rowed the  scope  of  plaintiffs'  rights  in  the  well  on 
defendants'  property.  The  supreme  court  condi- 
tioned the  easement  on  defendants'  receiving  the 
following  benefits  and  rights:  ( 1 )  reasonable  pay- 
ment for  the  easement;  (2)  right  to  terminate  the 
easement  if  it  interferes  with  their  use  or  a  sale;  ( 3 ) 
right  to  tie  into  the  well  without  charge.  (Harriett- 
Fla) 
W68-00783 


GROUND-WATER  MANAGEMENT  FOR  THE 
NATION'S  FUTURE  -  OPTIMUM  CONJUNC- 
riVE  OPERATION  OF  GROUND-WATER 
BASINS, 

California  Dept  of  Water  Resources. 

Robert  Y.  D.  Chun,  Louis  R.  Mitchell,  and  Kiyoshi 

iV.  Mido. 

^mer  Soc  Civil  Eng  Proc,  Vol  90,  No  HY  4  dd  79- 

»5,  July  1964.  17  p,  5  fig,  3  ref. 

)escriptors:  Aquifers,  'Conjunctive  use.  Digital 
ipmputers,  Distribution  systems,  'Economic  effi- 
tency,  Future  planning  (Projected),  'Ground- 
water basins,  Groundwater  recharge,  Optimum 
levelopment  plans.  Pumped  storage.  Pumping 
Surface-groundwater  relationships,  'Water 
nanagement  (Applied),  Hydrologic  data,  Artificial 
echarge. 
dentifiers:  Daily,  Hourly,  Present  value. 

in  investigation  of  the  Coastal  Plain  of  Los  An- 
eles  County  was  made,  in  order  to  achieve  the  op- 
mum  coordinated  operation  of  surface  and 
round  water  supplies  and  facilities.  The  objectives 
ere  to  meet  the  growing  and  fluctuating  water  de- 
lands,  maximize  conservation  of  local  water,  and 
linimize  sea-water  intrusion.  The  study  period  was 
964  to  1990.  Alternative  plans  of  operation,  each 
laking  optimum  use  of  existing  facilities,  were  stu- 
led.  The  four  variables  in  each  plan  were:  ( I )  the 
attern  of  extractions;  (2)  the  methods  of  prevent- 
ig  sea-water  intrusion;  (3)  a  spreading  schedule; 
id  (4)  an  extraction  schedule.  Monthly,  daily  and 
surly  demands  were  analyzed  to  establish  short 
rm  peaking  requirements.  Cost  equations  were 
irmulated  and  differentiated  with  respect  to 
Joster  flow  capacity  in  order  to  determine  the 
ost  economical  combinatio'n  of  pumping  and  in 
der  to  determine  the  most  economical  combina- 
?"  °l  P"mpmg  and  storage  facilities.  The  plan 
ith  the  minimum  present  value  of  costs  yielded 
e  greatest  benefit/cost  rates,  since  all  plans  were 
rmulated  to  satisfy  identical  physical  require- 
ents.  (Gysi-Cornell)  ^ 

68-00875 


^^DEVELOPMENT  0F  THE  GROUND- 
i*J,R  RESOlJRCE  IN  THE  LOWER  GREAT 
inM»I.Jl,VER  VALLEY,  OHIO-PROBLEMS 
ND  ALTERNATIVE  SOLUTIONS, 

a  Geological  Survey. 
ndrewM.Spieker. 

ip^fi1  S8UrefPr°f  Paf>  6°5D'  PP  D1DI5'  l968 

escriptors:  'Water  management  (Applied),  »Ar- 
•cial  recharge,  Overdraft,  Pollution  abatement. 


Identifiers:  'Great  Miami  River  Valley,  'Ground- 
water resources  development,  Water  recycling, 
Declining  groundwater  levels. 

A  theoretical  discussion  on  developing  ground- 
water resources  to  meet  future  needs  is  presented. 
Provided  that  future  developments  are  located  at  a 
sufficient  distance  from  present  pumping  centers, 
the  valley-train  and  gravel  aquifers  of  the  Great 
Miami  River  valley  can  possibly  yield  300  mil  gpd 
in  the  future.  Used  groundwater  could  be  recycled 
as  induced  recharge  to  the  aquifers;  such  recycling 
would  increase  the  total  potential  aquifer  yield  to 
much  more  than  the  initial  withdrawal  yield. 
Deterioration  in  the  water  quality  of  used  ground- 
water returned  as  river  sewage  would  necessarily 
involve  treatment  costs.  Overdraft,  another  future 
problem  requiring  solution,  can  be  avoided  by  judi- 
cious location  of  future  facilities  in  favorable 
hydrogeologic  environments.  Industrial  reuse  of 
water  would  reduce  water  consumption.  Ground- 
water contamination,  mostly  derived  from  water  in- 
duced from  streams  by  pumping,  can  best  be  con- 
trolled by  maintaining  water  of  good  quality  in  the 
streams.  Artificial  recharge  of  the  aquifers  and  aug- 
mentation of  low  flow  in  the  river  can  enhance  both 
the  efficient  development  of  the  groundwater 
resource  and  the  maintenance  of  adequate  quality 
of  the  river  water.  (Llaverias-USGS) 
W68-00961 


GEOHYDROLOGICAL  RECONNAISSANCE  IN 
UPPER  VOLTA, 

Louis  Berger,  Inc,  East  Orange,  N  J. 

For  primary  bibliographic  entry  see  Field  02F. 

For  abstract,  see . 

W68-00964 


WATER  RESOURCES  OF  ORANGE  COUNTY, 
FLORIDA, 

U.  S.  Geological  Survey. 

W.  F.  Lichtler,  Warren  Anderson,  and  B.  F.  Joyner. 
Florida  Div.  of  Geol.  Rep.  of  Invest.  No.  50  150  p 
1968.  62  fig,  14  tab,  45  ref. 

Descriptors:  'Water  resources,  Florida,  'Ground- 
water, 'Surface  waters,  Hydrologic  data,  'Artesian 
wells,  'Chemical  analysis.  Water  level,  Fluctua- 
tions, Water  sources,  Water  yield,  Streamflow,  Du- 
ration curves,  Hydrographs,  Floods,  Discharge 
measurement,  Water  pollution.  Recharge  wells. 
Identifiers:  Orange  County,  Florida,  Floridan 
aquifer. 

A  study  was  undertaken  to  supply  information  for 
the  development  and  management  of  water 
resources  of  the  Orlando  area,  Orange  County, 
Florida.  Surface  runoff  is  the  principal  drainage  of 
the  areas  below  35  ft  msl,  and  underground 
drainage  prevails  in  areas  above  105  ft.  Lakes  are 
the  best  source  of  surface  water  because  most  of 
the  streams  and  swamps  are  dry  during  droughts. 
Flow-duration  and  flood  records  are  tabulated.  The 
surface  water  is  soft,  low  in  mineral  content  and 
high  in  color,  and  of  fairly  constant  quality. 
Groundwater  sources  are  an  unconfined  clastic 
aquifer  of  late  Miocene  to  Recent  age,  several  mid- 
dle Miocene  shallow  discontinuous  artesian 
aquifers,  and  the  Eocene  Floridan  aquifer.  The  sur- 
ficial  aquifer  yields  small  quantities  of  sometimes 
highly  colored  soft  water.  Upper  artesian  zones 
yield  moderate  quantities  of  hard  water.  The 
Floridan  aquifer,  which  is  the  main  water  source  of 
Orange  County,  is  over  1,300  ft  of  porous 
limestone  and  dolomite  and  yields  over  4,000  gpm 
in  large-diameter  wells.  Water  levels  in  the 
Floridan  aquifer  range  from  15  ft  above  to  more 
than  60  ft  below  msl.  The  water  is  moderately  hard 
in  the  west  and  saline  in  the  east  part  of  the  county. 
Groundwater  use  averages  about  60  mgd,  and  5.5 
mgd  of  surface  water  is  used  for  irrigation.  (KnaDD- 
USGS)  vv 

W68-00976 


GROUND  WATER  RESOURCES  OF  THE 
NORTHERN  POWDER  RIVER  VALLEY, 
SOUTHEASTERN  MONTANA, 

U.  S.  Geological  Survey. 

James  O.  Taylor. 

Mont.  Bur.  of  Mines  and  Geol.  Bull.  66,  34  p  May 

1968.  1 7  fig,  I  plate,  9  tab,  32  ref,  1  append. 

Descriptors:  'Groundwater,  'Artesian  wells, 
'Hydrologic  data,  'Water  quality,  Aquifers! 
Logging  (Recording),  Chemical  analysis,  Water 
levels,  Hydrogeology,  Data  collections,  Springs, 
Water  sources,  Observation  wells,  Water  yield, 
Specific  capacity,  Transmissivity,  Storage  coeffi- 
cient, Montana. 

Identifiers:  'Powder  River  Valley,  Montana,  Well 
data.  Water-level  measurements. 

The  domestic,  stock,  industrial,  and  municipal 
water  supplies  of  the  Northern  Powder  River  valley 
depend  on  groundwater  from  the  aquifers  in  the 
Late  Cretaceous  Fox  Hills  Sandstone  and  Hell 
Creek  Formation,  the  Paleocene  Fort  Union  For- 
mation, and  Pleistocene  to  Recent  Terrace 
deposits.  The  most  continuous  and  dependable 
aquifer  is  the  Fix  Hillsbasal  Hell  Creek  artesian 
aquifer  which  averages  250  ft  in  thickness,  has  a 
mean  transmissibility  of  about  820  gpd  per  ft,  and  a 
storage  coefficient  of  about  .00026.  The  recharge 
area  is  in  the  southeastern  Montana,  and  water 
moves  northwest  to  discharge  into  the  Yellowstone 
River  valley  by  leakage  through  overlying  confining 
beds.  The  artesian  aquifers  in  the  Fort  Union  For- 
mation are  discontinuous  and  are  recharged  at  vari- 
ous places,  but  the  direction  of  movement  is  also 
northward  to  discharge  through  springs.  Dissolved- 
solids  content  in  the  groundwater  is  less  than  1 ,000 
ppm.  Water  in  the  Fox  Hills  and  Hell  Creek  forma- 
tion is  soft;  water  from  the  higher  formations  is 
hard.  Dissolved  gas,  mostly  nitrogen,  is  found  in  the 
Fox  Hills-basal  Hell  Creek  aquifer.  In  general  the 
water  is  satisfactory  for  domestic  and  stock  use  but 
unsatisfactory  for  irrigation.  Supplies  are  adequate 
for   present   and    projected   future    use.    (Knapp- 

W68-00977 


HYDROLOGY  OF  THE  METAMORPHIC  AND 
IGNEOUS  ROCKS  OF  CENTRAL  CHESTER 
COUNTY,  PENNSYLVANIA, 

U.  S.  Geological  Survey. 

Charles  W.  Poth. 

Penn.  Geol.  Surv.  Ground  Water  Rep    4th  Ser 

Bull.  W25,  84  p,  1 968.  29  fig,  3  plate,  6  tab,  1 1  ref.' 

Descriptors:  'Groundwater,  'Metamorphic  rocks, 
Cracks,  Hydrologic  data,  Aquifers,  'Water  quality, 
'Chemical  analysis,  Water  levels,  Hydrogeology! 
Water  table,  Data  collections,  Water  level  fluctua- 
tions, Water  sources,  Water  yield,  Specific  capaci- 
ty, Pennsylvania. 

Identifiers:  Metamorphic  rock  hydrology  Pump- 
mg-testdata. 

An  investigation  of  the  hydrology  of  the  rapidly 
growing  suburban  Chester  area  in  southeastern 
Pennsylvania  showed  that  the  groundwater  occurs 
in  and  moves  through  fractures  in  Precambrian  and 
Paleozoic  metamorphic  and  Triassic  intrusive 
rocks.  Water  is  available  in  several  zones  generally 
less  than  200-ft  deep  but  at  depths  greater  than  300 
ft  in  the  Baltimore  Gneiss.  About  10%  of  the  wells 
yielded  over  50  gpm  and  5%  yielded  over  330  gpm. 
Depth  of  weathering  does  not  affect  yield,  but  the 
weathered  zone  is  an  important  storage  reservoir. 
Wells  in  valleys  yield  more  water  and  are  shallower 
than  wells  on  uplands  or  slopes.  Yield  decreases 
with  increasing  metamorphic  rank.  Most  of  the 
water  was  of  the  Ca-Mg  bicarbonate  type  of  low 
total  dissolved  solids  content  with  a  median  of  146 
ppm,  a  hardness  of  3  grains  per  gal,  and  a  pH  of  6.6. 
A  large  number  of  wells  appear  to  be  contaminated 
from  local  sources.  Maximum  yields  range  from  80 
gpm  in  serpentine  to  665  gpm  in  dolomite.  Well  lo- 
cations are  plotted  on  four  7.5-minute  geological 
maj)s  made  in  1932.  (Knapp-USGS) 
W68-00978  VV  ' 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B— Groundwater  Management 


GROUND-WATER  RESOURCES  OF  THE  EAST- 
ERN  SHORE  OF  VIRGINIA  AND  THE  JAMES, 
YORK  AND  RAPPAHANNOCK  RIVER  BASINS 
OF  VIRGINIA,  EAST  OF  THE  FALL  LINE, 

U.S.  Geological  Survey. 

George  D.  DeBuchananne.  Il(...    , 

U  S  Geol.  Surv.  Hydrol.  Invest.  Atlas  HA-284,  2 
sheets,  1968.  text,  3  map,  2  tab,  18ref. 

Descriptors:  *Groundwater,  *Water  wells, 
'Hydrologic  data,  Aquifers,  *Water  quality, 
Chemical  analysis,  Water  levels,  Hydrogeology, 
Water  table.  Water  sources,  Recharge,  Subsurface 
waters,  Hydrologic  properties.  Water  yield, 
Specific  capacity,  Virginia,  Safe  yield,  Runoff. 
Identifiers:  Chemical  analysis  (Water),  'Virginia 
coastal  plain,  'Groundwater  information  compila- 
tion. 

Information  from  a  variety  of  published  and  un- 
published sources  is  compiled,  and  broad  in- 
terpretations of  existing  information  are  made.  The 
coastal  plain  is  underlain  by  unconsolidated 
Cretaceous  and  younger  sediments  which  dip 
southeast  20  to  80  ft  per  mile  in  a  gradually 
thickening  wedge.  Yields  of  wells  range  from  a  few 
gpm  to  several  hundred  gpm.  Most  of  the 
developed  groundwater  is  from  artesian  aquifers. 
Recharge  is  estimated  to  be  1  mgd  per  square  mile 
Storage  capacity  ranges  from  10  to  30%  of  aquifer 
vol  Estimated  safe  yield  of  the  coastal  plain 
aquifers  is  4,000  mgd.  Waters  from  the  Eocene  and 
Cretaceous  aquifers  are  generally  of  good  chemical 
quality  for  municipal  and  industrial  uses.  They  are 
basically  sodium  bicarbonate  waters  with  some 
local  high  fluoride  concentrations.  Water  from 
Miocene  and  Quaternary  aquifers  generally  has 
more  iron  than  the  waters  of  the  older  formations 
The  Atlas  consists  of  2  sheets  with  3  maps  and  1 
cross  section  scaled  1:500,000  showing  geology 
groundwater  availability,  groundwater  use,  and 
groundwater  quality.  Chemical  analysis  data  are 
compiled  in  a  table.  A  stratigraphic  chart  is  in- 
cluded. (Knapp-USGS) 
W68-00979 

WATERPHYS1CAL     PROPERTIES    OF    THE 
EUPHRATES  VALLEY  SOILS, 

Giprovodkhoz  Minmeliovodkhoza  SSSR. 
For  primary  bibliographic  entry  see  Field  02G. 
For  abstract,  see  . 

W68-00998 

4C.  Effects  on  Water 
OF  Man6s  Non-Water 
Activities 

BOWLING  V  CITY  OF  OXFORD  (DAMAGES 
FROM  DAM  COLLAPSE). 

267  N  C  552;  148  S  E  2d  624-630  (1966). 

Descriptors:  'North  Carolina.  *Dam  failure,  'Im- 
pounded waters.  *  Earth  dams,  Dams,  Reservoirs, 
Judicial  decisions,  Reservoir  leakage.  Seepage, 
Water  works.  Reservoir  operation.  Dam  construc- 
tion. Drainage. 

Identifiers.  'Remedies  (Legal  aspects).  'Damage 
(Legal  aspects). 

This  was  an  action  for  damages  by  downstream 
owners  for  injury  sustained  when  defendant  s  dam 
collapsed,  flooding  and  deposition  debris  on  plain- 
tiffs property.  Plaintiffs  undertook  to  state  two 
causes  of  action-negligence  and  trespass.  The  trial 
court  entered  a  judgment  of  nonsuit  against  plain- 
tiff. Defendant  city  owned  and  maintained  a  water 
reservoir  impounded  by  an  earthen  dam.  For  a  long 
period  of  time  prior  to  the  collapse,  there  had  been 
a  leak  in  the  dam,  and  for  several  hours  before  the 
collapse.  This  leak  had  grown  larger.  There  was 
also  a  seepage  around  a  drain  pipe  running  through 
the  dam.  For  two  days  before  the  collapse  the 
volume  of  water  flowing  from  the  bottom  of  the 
dam  had  been  increasing,  and  was  of  a  muddy 
color.  This  court  held  that  plaintiff  had  made  out  a 
prima  facie  case.  The  operation  of  a  waterworks 


system  is  a  proprietary  rather  than  a  governmental 
function,  therefore  city  is  liable  for  negligent 
operation.  One  who  maintains  a  dam  to  impound 
waters  into  a  reservoir  is  not  an  insurer  against 
damage  caused  by  breaking  of  the  dam,  but  is  liable 
if  negligence  in  construction  or  maintainence  is 
shown.  (Kirkconnell-FIa) 
W68-00781 

HALLTOWN  PAPERBOARD  CO  V  C  L  ROBIN- 
SON CORP  (RIPARIAN  RIGHT  TO  NATURAL 
FLOW). 


148SE2d271-275(W  Va  1966). 

Descriptors.  'West  Virginia,  'Riparian  rights, 
'Natural  flow.  Competing  uses, 'Pumping,  Judicial 
decisions,  Riparian  owners,  Natural  flow,  Doctrine, 
Relative  rights,  Stream  flow,  Water  law.  Jurisdic- 
tion, Consumptive  use.  Irrigation  water.  Industrial 
use.  Reasonable  use.  Withdrawal. 
Identifiers:  Upper  owner.  Lower  owner.  Water 
Resources  Board  (W  Va), 'Injunction 

This  was  an  action  to  enjoin  an  upper  riparian 
owner  from  pumping  out  large  quantities  of  stream 
water  on  the  ground  that  it  left  the  plaintiff  lower 
riparian  owner  with  insufficient  water  to  operate  its 
paperboard  plant.  Plaintiff  owns  and  operates  a 
paperboard  plant  which  uses  water  from  Flowing 
Stream  Run.  Defendant  owns  and  operates  an 
orchard  approximately  one  mile  upstream  from 
plaintiff's  plant.  Defendant  installed  a  pumping  sta- 
tion and  pumped  large  quantities  of  water  from  the 
stream  to  irrigate  his  fruit  trees.  The  decrease  in 
flow  caused  by  defendant's  pumping  on  three  occa- 
sions caused  plaintiff  to  have  to  completely  shut 
down  his  manufacturing  plant  due  to  lack  of  water 
The  courts  of  West  Virginia  have  long  recognized  a 
property  right  in  a  riparian  owner  to  the  flow  of 
waters  through  or  adjacent  to  his  land.  Since  this 
controversy  deals  with  property  rights,  the  Water 
Resources  Board  has  no  junsidction  over  it.  and 
plaintiff  need  not  seek  relief  from  the  Board  before 
coming  into  court.  The  injunction  was  granted. 
(Kirkconnell-FIa) 
W68-00785 

STEPHENS  V  KENTUCKY  (DAMAGE  TO  LAKE 
FROM  HIGHWAY  CONSTRUCTION). 

397  S  W  2d  1 57-1  59  (Ct  App  Ky  1965 ). 

Descriptors:  'Kentucky.  'Sitting.  'Road  construc- 
tion Judicial  decisions.  Silt,  Mud,  Highways. 
Lakes.  Desilting,  Surface  water.  Erosion.  Reasona- 
ble use.  Damage.  ,,  i 
Identifiers:  'Just  compensation.  Damages  (Legal 
aspects).  Upper  owner.  Lower  owner 

This  was  an  action  against  the  commonwealth  of 
Kentucky  for  damages  arising  out  of  alleged  injury 
from  highway  construction.  The  commonwealth 
constructed  a  highway  some  1000  feet  up  the 
watershed  line  from  a  small  lake  on  plaintiff  s  pro- 
perty The  excavation  and  fill  work  left  an  un- 
seeded and  unsodded  area  exposed  to  the  weather 
for  about  a  year.  M  ud  and  silt  from  this  area  flowed 
into  and  damaged  plaintiff's  lake.  The  court  he  d 
that  the  damage  to  plaintiffs  lake  constituted  a  tak- 
ing for  which  just  compensation  must  be  paid.  1  he 
court  analogized  the  situation  to  the  rule  that  a 
riparian  owner  mav  not  use  his  land  in  such  a  way 
as  to  injure  a  lower  owner.  Judgment  was  for  plain- 
tiff. (Kirkconnell-FIa) 
W68-00792 

4D.  Watershed  Protection 

RAINFALL  EFFECTS  ON  SOIL  SURFACE 
CHARACTERISTICS  FOLLOWING  RANGE  IM- 
PROVEMENT TREATMENTS,  . 

U     S     Department   of   Agriculture.   Agricultural 
Research  Service.  Southwest  Watershed  Research 
Center.  Tucson,  Arizona. 
For  primary  bibliographic  entry  see  Field  02A. 
For  abstract,  see  . 
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W68-00739 

DIEFENBAKER    LAKE    EFFECTS    OF    BANK 
EROSION  ON  STORAGE  CAPACITY, 

Canadian  Dep  of  Energy,  Mines  and  Resources. 
R.O.  VanEverdingen. 

Inland  Waters  Branch,  Dep  of  Energy,  Mines  and 
Resources,  Tech  Bull  No  10,  1968.  21  p.  17  fig,    | 
tab,  4  ref. 

Descriptors:    'Bank   erosion,    'Storage   capacity,  j 
Sediment  load.  Usable  storage. 
Identifiers:  'Lake  Diefenbaker.  Accretion  profiles, 
Erosion  resistive  forces,  Canada. 

Each  of  the  erosive  and  resistive  forces  that  plays  a 
role  in  bank  erosion  of  Lake  Diefenbaker. 
Saskatchewan,  Canada,  is  discussed.  Examples  of 
bank  erosion  phenomena  observed  in  the  area  of 
the  Riverhurst  Ferry  on  Diefenbaker  Lake  are  pro- 
vided together  with  a  comparison  of  the  sediment 
load  of  the  South  Saskatchewan  River  at  Lemsford, 
with  accretion  profiles  near  the  Riverhurst  Ferry.  It 
is  shown  that  accelerated  bank  erosion,  mainly  by 
wave  action,  accounts  for  most  of  the  changes  in 
the  reservoir  cross-section  observed.  An  estimate  is 
included  of  the  eventual  decrease  in  storage 
capacity  of  the  Lake,  which  is  expected  to  result 
from  bank  erosion  processes.  Decrease  in  total 
storage  capacity,  available  at  F.S.L.,  is  estimated  to 
be  21  600  ac-ft,  while  decrease  available  at  low 
level  would  be  225.000  ac-ft.  Bank  erosion  effects 
will  also  account  for  an  increase  in  usable  storage 
of  204.000  ac-ft  ( 7.4<J  ).  (Llavenas-USGS ) 
W68-00804 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification 
OF  Pollutants 

AN      EVALUATION      OF      THE      USE 
ESCHERICHIA    COLI    SEROGROUPS    AS 
MEANS   OF   TRACING    MICROBIAL   POLLU- 
TION IN  WATER,  . 

Pennsylvania  State  Univ,  University  Park. 

Paul  J.  Glantz  and  Thomas  M.Jacks 

Water  Resources  Res.  Vol  4,  No  3,  pp  625-638. 

June  1968.  14  p.  7  fig,  6  tab,  9  ref. 

Descriptors:  'Water  pollution.  'Water  pollution 
sources.  Water  quality.  Water  supply.  Bacteria.  E. 
coli.  Coliforms.  Enteric  bacteria.  Sewage  bacteria 
Bioindicators,  Microbiology. 
Identifiers:  'Bacteria  strain  identification.  Serolog- 
ical identification,  Serogroups. 

Escherichia  coli  serogroups  were  used  as  a  mean: 
of  tracing  pollution,  and  total  and  fecal  coliforrr 
counts  were  utilized  to  determine  the  degree,  loca 
tion  and  variations  of  microbial  pollution  of  water 
In  one  area  a  lake  served  as  a  reservoir  for  the  con 
stant  influx  of  coliform  bacteria  from  two  streams 
Total  and  fecal  coliforms  increased  from  Ma; 
through  July,  declined  in  Aug  and  Sept.  and  ap 
peared  subject  to  human  and  animal  activity  am 
weather.  E.  coli  serogroups  were  traced  upstrean 
from  the  lake  either  via  Paradise  Creek  or  the  Hsl 
Hatchery,  and  through  the  Hatchery  holding  pond 
to  their  spring  water  source.  In  the  second  stud 
treated  sewage  effluent  entering  one  of  t»' 
branches  of  Spring  Creek  did  not  appear  to  furnis 
most  of  the  total  and  fecal  coliform  bacteria  a 
microbial  pollution  from  other  sources  occurrec 
The  E.  coli  serogroups  isolated  at  the  differer 
points  were  traced  to  their  probable  upstrear 
source  The  results  of  this  study  indicate  that  trac 
ing  microbial  pollution  bv  serologically  identify* 
the  E.  coli  strains  is  feasible.  (Knapp-Lbob) 
W68-00972 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Sources  of  Pollution— Group  5B 


5B.  Sources  of  Pollution 

REDD1CK  V  PIPPIN  (STREAM  POLLUTION). 

421  SW2d225-229(Mo  1967). 

Descriptors:  *Water  pollution,  'Sewage  lagoons. 
Sewage  disposal.  Sewage  bacteria,  Sewage  treat- 
ment. Riparian  rights,  Septic  tanks. 
Identifiers:  Evidence. 

The  plaintiff  brought  an  action  for  actual  and  puni- 
tive damages  for  alleged  continuous  discharge  of  a 
large  quantity  of  raw  sewerage  containing  deter- 
gents and  other  deleterious  and  noxious  substances 
from  defendants'  land  on  to  the  adjacent  land  of 
plaintiffs,  polluting  a  brook  and  a  residential  well. 
In  a  trial  without  a  jury  the  trial  court  granted 
judgment  for  the  defendant.  The  source  of  the  trou- 
ble was  a  lagoon  built  on  the  defendants  property 
to  treat  sewerage.  The  lagoon  had  a  discharge  pipe 
it  the  top  to  allow  the  treated  water  to  seep  off. 
rhe  seepage  entered  a  drainage  ditch  that  crossed 
he  plaintiffs  land.  The  court  affirmed  the  judgment 
or  the  defendant  and  held  that  the  evidence  did 
tot  show  that  the  lagoon  was  inadequate  for 
iewerage  dumped  into  it.  The  defendants'  evidence 
howed  that  the  lagoon  was  adequate  and  that  95  to 
>8%  of  the  harmful  bacteria  was  removed  before 
he  water  was  discharged.  Further,  the  plaintiffs' 
evidence  did  not  show  whether  his  well  was  pol- 
uted  by  the  lagoon  or  his  uphill  neighbors'  septic 
anks.  (Horner-Fla) 
V68-00756 


IELL  INDUS,  INC  V  JONES  (LICENSE  TO 
HSCHARGE  WASTEWATER  ON  ANOTHER'S 
AND). 

20Ga  68;  141  SE  2d  533-576  (1965). 

•escriptors:  'Georgia,  'Easements,  'Industrial 
astes,  'Waste  water  disposal.  Judicial  decisions, 
/aste  water,  Remedies,  Water  law,  Legal  aspects, 
egislation,  Wastes,  Waste  disposal.  Waste  dumps 
/aste  water  (Pollution),  Southeast  U  S,  Industries.' 
lentifiers:  'Remedies  (Legal  aspects),  Georgia 
/ater  Quality  Control  Act. 

his  was  an  action  to  enjoin  the  discharge  of  indus- 
ial  wastes  onto  plaintiff's  property  by  defendant, 
hich  claimed  rights  by  easement  granted  by  plain- 
ff  to  defendant's  predecessor.  Plaintiff  had  been 
Kt-president  of  a  company  which  occupied  the 
ant  now  occupied  by  defendant.  While  president, 
aintiff  granted  a  parol  license  to  the  company  to 
scharge  laundry  waste  water  through  a  pipe  onto 
aintiff's  land.  Plaintiff  later  executed  an  easement 

the  company  with  the  formality  of  a  deed,  per- 
itting  the  company  to  discharge  the  waste  water 
l  his  land.  The  court  found  that  defendant  held  an 
isement  which  permitted  it  to  discharge  waste 
Jter  on  plaintiff's  property,  and  denied  the  injunc- 
>n.  A  parol  license  is  not  revocable  where  the 
:ensee  has  incurred  expense  in  reliance  thereon. 
ie  easement  was  obtained  for  a  valuable  con- 
ieration.  The  term  laundry  waste  water  was 
oad  enough  to  include  increased  concentrations 

waste   from    defendant.    The   Georgia    Water 
uality  Control  Act  of  1 964  does  not  undertake  to 
ler  the  general  rules  of  law  in  regard  to  private 
usance.  (Kirkconnell-FIa) 
68-00796 


rFECT  OF  CHEMICAL  STRUCTURE  ON  THE 
OLEECULEDSABIL,TY  °F  0RGAN>C 

)rnellUniv.,ithaca,N.  Y. 

artin  Alexander. 

>rnell  University  Water  Resources  and  Marine 

lences  Center,  Technical  Report  No   II,  Aug 


Descriptors:  Bacteria,  'Biodegradation, 

Halogenated    acids    microorganisms,    Microbial 
degradation,  Sewage  microorganisms,  Tertiary  al- 
cohols. Quaternary  carbon  compounds. 
Identifiers:   Arthrobacter   bacteria,   'Dehalogena- 
tion,  Molecular  recalcitrance. 

The  biodegradability  of  substituted  aliphatic  acids 
and  alcohols  by  microorganisms  in  sewage  was  stu- 
died using  the  BOD  technique.  With  the  exception 
of  the  mono-methyl-substituted  acids,  the  alpha- 
substituted  acids  were  more  refractory  to  microbial 
attack  than  the  omega-substituted  acids.  The 
mono-methyl-substituted  acids  were  readily 
degraded.  Multiple  substitution  caused  a  com- 
pound to  be  more  resistant  to  attack  than  com- 
pounds with  a  single  substituent.  Acids  and  al- 
cohols with  a  tertiary  or  quarternary  carbon  were 
generally  resistant  to  microbial  degradation.  Bac- 
teria, tentatively  identified  as  Arthrobacter  species, 
which  are  able  to  debrominate  omega-bromo-hex- 
anoic  and  -heptanoic  acids  but  which  do  not  utilize 
them  for  growth  occur  in  large  numbers  in  sewage. 
The  alpha-substituted  acids  or  the  omega-sub- 
stituted acids  having  less  than  six  carbons  were  not 
dehalogenated.  (Author) 
W68-00898 


BIOLOGICAL,  CHEMICAL  AND  PHYSICAL 
FACTORS  CONTROLLING  THE  CONCENTRA- 
TION OF  MANGANESE  IN  THE  HYPOLIM- 
NION  OF  IMPOUNDMENTS, 

Georgia  Institute  of  Technology,  Atlanta. 
Roberts.  Ingols. 

Completion  Report  for  Office  of  Water  Resources 
Research  Project  A-005-GA,  June  1968. 

Descriptors:  'Manganese,  'Hypolimnion,  'Im- 
poundment limnology.  Microbiological  metabol- 
ism, Anaerobic  conditions.  Biological  reduction, 
Bacterial  activity,  'Soluble  iron  compounds.  Iron 
solution. 

Identifiers:  Piedmont  Plateau,  Formaldoxine 
procedure,  Phenanthroline  procedure. 

Biological  activity  is  known  to  be  needed  to  remove 
the  dissolved  oxygen  from  the  hypolimnion,  but 
literature  continues  to  have  claims  for  the  direct  in- 
tervention of  bacteria  in  lowering  the  valence  of 
and  dissolving  manganese.  If  the  higher  valence 
state  of  manganese  and  bacteria  are  in  direct  con- 
tact then  the  more  active  the  bacteria  or  the  more 
favorable  the  conditions  for  their  growth,  the  more 
manganese  should  be  dissolved.  An  inoculated  cul- 
ture medium  should  dissolve  more  manganese  than 
a  sterile  medium.  Results  were  obtained  that  lent 
support  to  the  active  participation  of  bacteria,  but 
refined  procedures  gave  completely  negative 
results.  The  sterile  medium  dissolved  more  man- 
ganese. The  more  favorable  the  medium  for  bac- 
terial activity,  the  less  manganese  was  dissolved. 
Because  iron  is  frequently  found  in  lake  and  weli 
waters  with  manganese,  the  effect  of  iron  in  the 
medium  on  the  solution  of  manganese  was  studied. 
No  aid  was  found  from  iron  in  increasing  the 
amount  of  manganese  in  solution.  Experimental 
data  support  the  conclusion  that  after  bacteria 
remove  the  dissolved  oxygen,  the  manganese  is  dis- 
solved according  to  purely  chemical  factors  in  the 
environment  of  the  manganese  dioxide.  (WRC-Ga) 
W68-00902 


RELEASE  OF  HERBICIDES  FROM  CLAY 
MINERALS  AS  A  FUNCTION  OF  SOIL 
MOISTURE, 

North  Carolina  State  Univ.,  Raleigh. 
Hubert  Donovan  Scott. 

M.S.  Thesis,  Dept  Soil  Science,  N.  C.  State  Univer- 
sity. 

Descriptors:  'Herbicides,  'Pesticide  residues 
'Agricultural  wastes.  Persistence,  Soil  treatment, 
Water  pollution  sources,  Soil  moisture. 

The  influence  of  soil  moisture  content  on  the 
release  of  six  C  super  1 4-labeled  herbicides  applied 
at   two   normally-used    field    rates    to   two   clay 


minerals  was  studied.  Clay-herbicide  suspensions 
were  prepared  and  subjected  to  various  pressure  in- 
crements in  the  pressure  membrane  extractor,  and 
the  following  determined:  I  Volume  of  extract  at 
each  pressure  increment;  II  pH  of  the  extract;  III 
Concentration  of  herbicide  in  the  extract,  as  mea- 
sured by  the  liquid  scintillator;  and  IV  Amount  of 
herbicide  remaining  as  calculated  by  difference. 
Soil  moisture  content  had  a  pronounced  effect  on 
the  concentration  of  herbicides  in  the  soil  solution. 
On  kaolinite,  the  highest  total  herbicide  concentra- 
tion occurred  in  the  bulk  solution  away  from  the 
particle.  On  montmorillonite,  the  highest  total  her- 
bicide concentration  occurred  in  the  extracts  ex- 
pressed at  the  lower  pressures,  and  as  the  moisture 
content  decreased,  there  was  a  corresponding 
decrease  in  herbicide  concentration.  The  pH  of  the 
soil  solution  was  thought  to  determine  the  degree 
of  adsorption  to  a  much  greater  extent  than  the  ca- 
tion exchange  capacity  and  surface  area,  at  least  at 
normally-used  field  rates,  because  the  percentage 
of  adsorption  sites  occupied  would  be  low 
(Author) 
W68-00906 


LIGNIN  XIV.  GEL  CHROMATOGRAPHY  AND 
THE  DISTRIBUTION  IN  MOLECULAR  SIZE  OF 
LIGNIN  SULFONATES  AT  SEVERAL  ELEC- 
TROLYTE CONCENTRATIONS, 

Washington  Univ.,  Seattle,  Department  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  02K. 
For  abstract,  see  . 
W68-00910 


THE  DISTRIBUTION  OF  DISSOLVED  OXYGEN 
IN  A  STREAM  WITH  TIME  VARYING 
VELOCITY, 

Manhattan  College,  NY. 
Dominic  M.  Di  Toro,  and  Donald  J.  O'Connor. 
Water  Resources  Res,  Vol  4,  No  3,  pp  639-646 
June  1968.  8  p,  4  fig,  5  ref. 

Descriptors:  'Water  pollution,  'Biochemical  ox- 
ygen demand.  Chemical  oxygen  demand,  Stream- 
flow,  Path  of  pollutants.  Pollutants,  Water  pollu- 
tion effects,  Water  quality,  Oxygen  sag.  Mathe- 
matical studies. 
Identifiers:  'Dissolved  oxygen  deficit. 

The  solutions  of  the  equation  that  describe  the  dis- 
tribution of  biochemical  oxygen  demand  (BOD) 
and  dissolved  oxygen  deficit  (DOD)  in  an  idealized 
natural  stream  with  a  time  varying  velocity  can  be 
obtained  intuitively  from  an  extension  of  the  well 
known  solutions  which  apply  for  a  constant  stream 
velocity.  By  introducing  the  concept  of  the  release 
time,  that  is,  the  time  at  which  the  particle  of  water 
being  observed  at  point  x  at  time  t  was  released  at 
point  x=0,  the  solution  for  the  time  varying  flow 
and  velocity  follows.  The  formal  solution  can  also 
be  obtained  by  using  the  LaPlace  transform  with 
respect  to  the  space  variable  x.  An  application  of 
this  analysis  to  the  effect  of  random  component  of 
velocity  on  the  BOD  and  DOD  distributions  are  ap- 
proximately equal  to  the  coefficient  of  variation  of 
the  velocity  times  the  BOD  and  DOD  distributions 
calculated  using  the  mean  velocity.  ( Knapp-USGS) 


GROUND-WATER  QUALITY  STUDY  OF 
SEVERANCE  BASIN,  WELD  COUNTY, 
COLORADO,  ' 

Colorado  State  U  niv,  Fort  Collins. 

Nikolas  F.  White,  and  D.  K.  Sunada. 

Water  Resour  Res  Rep,  Colorado  State  Univ  Apr 

1 966.  29  p,  6  fig,  4  tab,  8  ref. 

Descriptors:  'Ground  water,  'Water  quality 
'Water  pollution,  Water  balance,  Evapotranspira- 
tion,  Aquifers,  Groundwater  flow,  Geology,  Waste 
water,  Drainage  effects,  Pollutants,  Surface 
ground-water  relationship. 

Pollution  of  ground-water  aquifers  in  the  United 
States  is  becoming  a  problem  of  increasing  im- 
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portance.  To  study  this  problem,  a  small  aquifer 
was  selected  near  Windsor,  Colorado.  This  aquifer 
had  as  pollution  sources,  cattle  feedlots,  fertilizers, 
oil  field  brine  pits,  geologic  strata,  and  irrigation 
water.  The  analysis  of  the  problem  consisted  of  a 
study  of  the  individual  pollution  sources  in  the 
basin  and  an  overall  study  of  the  basin  using  a  mass 
balance  technique.  It  was  found  that  each  of  the 
above  sources  at  a  single  entity  contributed  very  lit- 
tle to  the  contamination  of  the  aquifer.  The  prima- 
ry cause  of  pollution  was  the  high  evapotranspira- 
tion  rate  as  opposed  to  the  low  ground-water  and 
surface  water  discharge  from  the  area.  This  ration 
of  evapotranspiration  to  ground-water  and  surface 
water  outflow  produced  an  increase  in  the  total  dis- 
solved solids  of  173  ppm/yr. 
W68-01015 

5C.  Effects  of  Pollution 


THE  POST-GLACIAL  DEVELOPMENT  OF 
GRANELANGSO, 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00678 

THE  RELATION  BETWEEN  SULFUR  AND 
CARBON  IN  SEDIMENTS  FROM  THE  EN- 
GLISH LAKES, 

Toronto  U,  Canada. 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00679 

EUTROPHICATION  OF  LAKES  BY  DOMESTIC 
DRAINAGE, 

A.D.Hasler. 

Ecol.Vol28,pp  383-395,  1947.  13  p,  1  tab,  2  fig. 

Descriptors:  *Eutrophication,  Algae,  Aquatic 
plants,  Bibliographies,  Cyanophyta,  Fresh  water 
fish  Lakes,  "Lake  Zurich,  "Municipal  wastes, 
Nutrients,  Nuisance  algae.  Oligotrophy, 
Phytoplankton,  *  Reviews,  *  Water  pollution  ef- 
fects. 

The  reports  of  purposeful  fertilization  of  lakes  are 
very  meager,  but  inadvertent  eutrophication  has 
been  recorded  for  many  lakes,  principally  those  in 
Europe.  A  classic  example  is  Lake  Zurich  in  which 
2  basins  are  separated  by  a  narrow  passage.  The 
larger  Untersee  (141  m  deep)  was  once  decidedly 
ologotrophic  but  now  trends  strongly  toward 
eutrophy.  The  shallower  Obersee  (50  m  deep) 
shows  virtually  no  effects  of  eutrophy.  The  Unter- 
see is  rimmed  by  numerous  communities  (com- 
bined population  of  110,000)  (Zurich  contributes 
no  sewage)  but  the  Obersee  lacks  such  communi- 
ties Evidences  of  eutrophication  of  the  Untersee 
date  back  to  last  century  and  are  the  increase  of 
nuisance  algae;  the  disappearance  of  desirable  fish 
and  replacement  by  coarse  fish;  and  increases  in 
the  chloride  ion.  The  author  reviews  the  fertiliza- 
tion process  in  numerous  lakes  in  Europe  and  the 
United  States.  He  concludes  that  fertilization  al- 
most certainly  hastens  the  extinction  of  a  lake  and 
thus  limits  its  benefits  to  man  to  a  relatively  short 
period.  (Byrne-Wise) 
W68-00680 

PALEOLIMNOLOGICAL  STUDY  ON  ANCIENT 
LAKE  SEDIMENTS  IN  JAPAN, 

Otsu  Hydrobiological  Station.  Otsu,  Japan. 
For  primary  bibliographic  entry  see  Field  02H. 
For  abstract,  see  . 
W68-00681 


AN  EXPERIMENT  IN  THE  ARTIFICIAL  CIR- 
CULATION OF  A  SMALL  MICHIGAN  LAKE, 

Michigan  Dept  Cons,  Div  Cons,  Michigan  State 

College;  Colorado  Coop  Fish  Res  Unit,  Colorado  A 

and  Ivl  College. 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00682 


GREAT  LAKES  LIMNOLOGICAL  INVESTIGA- 
TIONS, 

A.M.Beeton. 

Univ  of  Mich,  Great  Lakes  Res  Div  Pub,  Vol  4,  pp 

123-128,  1960. 6p. 

Descriptors;  *  Eutrophication,  Great  Lakes,  *Lake 
Erie,  Lake  Huron,  Lake  Michigan.  Lake  Superior, 
•Fish  populations.  Lakes,  Dissolved  oxygen,  Water 
temperature,  Benthic  fauna.  Mayflies.  "Oxygen 
sag,  Thermal  stratification,  Tubificids,  Midges, 
Caddisflies,  Lake  trout.  Lampreys,  Chemical  analy- 
sis. Dissolved  solids.  Seasonal,  Bays.  Reviews. 
Identifiers:  United  States  Bureau  of  Commercial 
Fisheries. 

Studies  of  Lake  Erie  for  the  past  30  yr  indicate  that 
eutrophication  is  accelerating.  The  lake  has 
changed  from  one  that  supported  a  large  cold  water 
fish  population,  demanding  a  high  oxygen  content, 
into  one  dominated  by  warm  water  species  adapted 
to  higher  temperatures  and  lower  oxygen  concen- 
trations. Major  changes  have  also  taken  place  in  its 
bottom  fauna  Prior  to  summer  1953,  the  mayfly 
larvae  averaged  about  400/sq  m  of  lake  bottom;  a 
long  calm  in  summer  1953  produced  a  thermal 
stratification  that  severely  depleted  oxygen  in  the 
bottom  waters,  following  which  there  were  only  44 
live  mayfly  larvae/sq  m.  Caddisfly  larvae,  once 
abundant,  averaged  less  than  l/sq  m  in  1957.  Tu- 
bificids increased  from  12/sq  m  in  1929  to  55 l/sq 
m  in  1957,  and  midge  larvae  from  56/sq  m  in  1929 
to  299/sq  m.  Lake  Erie  is  the  most  changed  of  the 
Great  Lakes.  The  trout  population  of  Lake 
Michigan  was  rapidly  depleted  recently,  but  the 
loss  largely  resulted  from  lamprey  predation.  Lake 
Superior  shows  surprising  uniformity  of  chemical 
conditions  both  areally  and  bathymetncally.  Ox- 
ygen saturation  occurs  even  in  the  deepest  waters 
of  Lakes  Huron.  M  ichigan,  and  Superior,  although 
concentrations  are  reduced  in  Green  Bay  and 
Saginaw  Bay;  certain  areas  of  Lake  Erie  are  charac- 
terized by  low  concentrations.  (Byrne-Wise) 
W68-00683 

RECENT  CHANGES  IN  THE  TROPHIC  NA- 
TURE  OF  LAKE  WASHINGTON--A  REVIEW, 

G.C.Anderson. 

Trans  1960  Seminar  On  Algae  and  Metropolitan 
Wastes,  Robi  A  Taft  San  Eng  Center  Tech  Rept. 
W61-3,pp  27-33.  1961.  7  p 

Descriptors:  *  Eutrophication.  "Lakes, 

Oligotrophy,  "Water  pollution  sources.  "Water 
pollution  effects.  Washington,  Bioindicators. 
Hypolimnion.  Turbidity,  Human  population. 
Biological  communities,  Phytoplankton, 

Cvanophyta,     Oxygen     demand.     Oxygen     sag. 
Anaerobic  conditions.  "Water  pollution  control. 
Sewage  districts,  Municipal  wastes,  Growth  rates. 
Identifiers:  Lake  Washington,  Puget  Sound. 

Lake  Washington  has  changed  recently  from  a  rela- 
tively clear,  oligotrophy  lake  to  one  that  is  now 
eutrophic.  This  is  in  response  to  the  increasing 
discharge  of  sewage  into  the  lake  from  Seattle  and 
other  communities  bordering  the  lake,  as  well  as 
drainage  from  septic  tanks.  The  response  to  in- 
creasing pollution  is  shown  by  limnological  studies 
made  in  1933,  1950,  and  1955-58.  An  increased 
growth  of  phytoplankton  largely  cyanophyta,  no- 
torious indicators  of  pollution,  appeared  for  the 
first  time  in  1955.  The  increase  in  the  algal  crop  has 
been  a  regular  one  each  year  since  1950.  Changes 
resulting  from  the  recent  increase  in  productivity 
are  decreased  water  transparency;  oxygen  con- 
sumption and  nutrient  release  in  the  hypolimnion 
have  progressively  increased  during  summer 
stratification;  the  hypolimnetic  oxygen  deficit  has 
increased  three  times  since  1933;  and  m  1957  for 
the  first  time,  the  deepest  waters  became  anaerobic 
for  a  short  time.  If  the  fertilization  of  the  lake  con- 
tinues, blooms  of  nuisance  algae  will  be  produced 
in  a  very  few  years.  The  Municipality  of 
Metropolitan  Seattle  was  formed  in  1958  to  unify 
sewerage  services  for  the  total  community  Plans 
call  for  the  ultimate  diversion  of  all  sewage  to  Puget 
Sound.  (Byrne-Wise) 
W68-00684 


RESPONSES    OF    A    MARL    LAKE   TO    FER- 
TILIZATION, 

Inst  Fish  Res,  Michigan  Dept  Cons,  and  Dept  Fish 

and  Wildlife,  Michigan  State  University. 

F  F.  Hooper  and  R.C.Bali. 

Trans  Amer  Fish  Soc,  Vol  93,  pp  164-173,  1964. 

10  p,  4  fig,  3  tab,  1 9  ref . 

Descriptors:  "Eutrophication,  Michigan,  "Marl, 
"Lakes,  "Fertilization,  Nitrogen,  Phosphorus,  • 
Potash,  Turbidity,  Coagulation,  Phytoplankton, 
Nannoplankton,  On-site  date  collections, 
Periphyton,  Bibliographies,  Nutrients,  Dissolved 
solids. 

The  authors  believe  that  benthic  algae  are  more  ef- 
fective than  are  planktonic  algae  in  utilizing  the 
nutrient  additives  to  marl  lakes.  Inorganic  fertilizer 
was  applied  in  mid-summer  for  three  consecutive 
years  to  a  shallow  marl  lake  in  Michigan  in  an  effort 
to  find  means  for  improving  fishing  in  an  unproduc- 
tive lake.  The  fertilizer  applied  in  1954  and  1956 
contained  10%  phosphorus,  10%  nitrogen,  and 
10%  potash.  The  rate  was  doubled  in  1955  because 
the  1954  application  (50  Ib/ac)  resulted  in  little 
response  by  the  phytoplankton.  Fertilization 
caused  the  coalescence  of  suspended  marl,  rather 
than  chemical  precipitation  or  an  increase  in 
phytoplankton.  There  was  no  apparent  increase  in 
the  organic  fraction  following  1954-1955  fertiliza- 
tion, however,  during  the  1956  study  the  use  of  a 
Millipore  filter  did  reveal  a  small  increase.  Inor- 
ganic nitrogen  and  phosphorus  remained  in  the 
water  for  a  very  short  period  only,  but  organic 
phosphorus  persisted  25  days  or  more.  No  living 
phytoplankton  cells  were  detected  either  before  or 
after  fertilization  until  the  Millipore  filter  was  used 
when  the  presence  on  nannoplankton  was  found 
following  fertilization.  The  increase  in  periphyton 
algae  was  well  marked  in  all  three  years  following 
fertilization.  (Byrne-Wise) 
W68-00685 

PRIMARY  PRODUCTIVITY  AND  LIMITING 
FACTORS  IN  THREE  LAKES  OF  THE  ALASKA 
PENINSULA, 

Dept.  of  Fish.  University  of  Michigan. 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00686 

ENVIRONMENTAL  CHANGES  IN  LAKE  ERIE, 

A.  M.Beeton.  , 

Trans  Amer  Fish  Soc.  Vol  90,  pp  153-159.  1961.  7 

P 

Descriptors:  "Eutrophication,  History.  Benthic  fau- 
nas "Biological  communities.  Phosphorus.  Fish 
populations.  "Lake  Erie,  Great  Lakes,  Bioindica- 
tors, Pikes,  Cisco,  Commercial  fish.  Water  tem- 
perature. Dissolved  oxygen.  Profundal  zone. 
Coliforms.  Plankton,  Nitrogen,  Chemical  proper- 
ties, "Environmental  effects.  "Influent  streams. 
Flow  rates. 

Data  compiled  during  the  past  sixty  years  indicate 
that  major  changes  have  occurred  in  the  bottom 
and  fish  faunas  of  Lake  Erie.  The  bottom  fauna  was 
early  dominated  by  Hexagenia  nymphs,  but  midge 
larvae  and  oligochaetes  are  now  the  most  abundant 
forms;  these  changes  seem  to  be  confined  to  the 
western  and  central  basins  of  the  lake.  Blue  pike 
and  Cisco  once  dominated  the  commercial  eaten 
but  are  now  scarce  and  have  been  replaced  o> 
other  species.  The  major  ions  have  increased  as 
much  ad  10  mg/1 ,  but  increases  in  the  concentra- 
tions of  nitrogen  and  phosphorus  compounds  could 
have  the  most  important  biological  effects  Mean 
annual  water  temperatures  are  about  -  deg  r 
warmer  now  than  in  the  1918-28  period  The 
number  of  coliforms  was  increased.  Low  dissolved 
oxygen  levels  have  been  recorded  several  times 
since  1930.  and  very  low  concentrations  have 
recently  been  found  in  bottom  waters  covering 
many  sq  mi  of  the  central  basin.  Any  great  changes 
in  the  chemistrv  or  in  the  plankton  of  the  lake  must 
originate  in  changes  in  the  characteristics  of  the 
waters  flowing  into  the   lake,  especially  in  the 
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veslern  basin  where  the  Detroit  River  inflow 
esults  in  a  flushing  rate  of  about  two  mo.  More 
lata  are  needed  on  the  past  and  present  chemical 
rharacteristics  of  this  and  other  influent  streams. 
Byrne-Wise) 
V68-00687 


JRIE  V  FRANCONIA  PAPER  CORP. 

tate  of  New  Hampshire  .remedies  for  stream  pol- 
ition„. 

07NH  131.218  A  2d  360-363  (1966). 

lescriptors:  ♦New  Hampshire,  Water  law,  'Pollu- 
on    abatement.    Judicial    decisions.     Industrial 
astes.  Legislation,  'Remedies,  *  Water  pollution, 
lentifiers:  Constitutional  law. 

he  case  involved  an  action  by  plaintiff  Urie  and 
[hers,  some  being  riparian  owners  on  the 
emigewasset  River,  to  enjoin  the  defendant  paper 
id  pulp  manufacturer  from  further  polluting  its 
aters.  It  was  alleged  that  odors  from  the  polluted 
aters  were  caused  by  hydrogen  sulfide  gas,  highly 
Tensive  in  smell  and  harmful  to  lead-based  paint. 
lie  main  defense  of  the  manufacturer  was  that  the 
tev  was  classified  by  the  legislature  as  'Class  D' 
iter.  Polluters  causing  water  to  fall  below  the  D 
assification  were  allowed  ten  years  to  abate  the 
illution  which  lowered  the  water  below  this 
inimum  standard.  However,  the  court  pointed  out 
at  while  this  provision  would  bar  suits  for  public 
lisance  for  the  ten  year  period,  the  legislature  was 
obably  without  the  constitutional  power  to 
ewise  bar  suits  for  private  nuisance,  since  this 
>uld  constitute  a  taking  of  private  property  for  a 
m-public  purpose.  Since  there  is  nothing  in  the 
itute  to  indicate  any  legislative  intent  to  take 
'ay  any  private  rights,  it  was  held  that  plaintiffs' 
tition  stated  a  cause  of  action  for  equitable  relief. 
atterson-FIa) 
68-00743 


TY  OF  SPRINGDALE  V  WEATHERS  (POL- 
1TION). 

OS  W  2d  754-760  (Ark  1967). 

scriptors:  *Water  pollution.  Flow,  Municipal 
stes.  Cities,  Eminent  domain,  Riparian  rights, 
fiarian  land.  Property  values,  Sewage,  Water  law, 
gal  aspects. 

e  litigation  concerned  damages  to  a  dairy  farm 
ised  by  the  discharge  of  sewage  from  a  disposal 
nt.  The  main  question  involved  the  time  that  the 
•manent  damage  occurred  to  the  property 
:ause  a  three  year  statute  of  limitations  was  ap- 
:able  The  jury  found  that  the  farm  had  been 
•manently  damaged  and  that  it  became  obvious 
the  plaintiff  in  1 963.  The  defendants  contention 
s  that  the  injury  dated  from  the  construction  of 
plant  in  1937.  The  court  held  that  in  an  action 
damages  for  permanent  injury  to  real  estate 
ised  by  pollution  the  limitation  begins  to  run  at 
time  when  it  became  obvious  that  a  permanent 
iry  has  been  suffered.  The  majority  of  the  court 
eed  with  the  action  of  trial  judge  in  sending  the 
istion  to  the  jury  to  decide.  The  three  dissenting 
ices  felt  that  there  was  no  substantial  evidence 
support  the  finding  that  the  permanent  damage 
urredin  1963.  (Horner-FIa) 
8-00755 


DOES  V  BUCKEYE  CELLULOSE  CORP 
WSTITUTIONALITY  OF  STATUTE  AL- 
WING  INDUSTRIAL  POLLUTION). 

So2d565-568(lstDCAFIal965). 

icriptors:  'Florida,  Judicial  decisions,  'Legisla- 
l,     'Remedies,     Water     law,     Watercourses 
gal).    Water  pollution,  Industrial  wastes 
ntifiers:  'Constitutional  law. 

■  plaintiffs,  landowners  near  the  Fenholloway 
«,  appeal  from  an  order  of  the  chancellor 


granting  a  motion  to  strike  part  of  their  complaint 
against  the  defendant  corporation  The  defendant 
was  discharging  industrial  pollutants  into  the  river, 
a  practice  allowed  by  Fla.  Stat.  ch.  24952  (1963). 
thereby  allegedly  damaging  the  plaintiffs'  property! 
The  plaintiffs  claimed  that  since  the  state  permitted 
the  pollution  damaging  their  property  without 
requiring  just  compensation,  chapter  24952  was 
unconstitutional  and  repugnant  to  the  general  laws 
of  Florida.  The  court  in  the  instant  case  affirmed 
the  order  granting  the  motion  to  strike.  The  court 
reasoned  that  in  order  to  question  the  constitu- 
tionality of  an  act  one  must  show  that  personal  or 
property  rights  will  be  seriously  affected  by  its 
operation.  Since  the  statute  in  issue  only  removes 
restrictions  otherwise  imposed  by  the  state  upon 
Taylor  County  industries  against  discharging  indus- 
trial waters  into  the  Fenholloway  River,  and  does 
not  take  away  any  private  person's  right  to  sue  for 
any  tort  in  connection  with  the  operation  of  indus- 
tries, the  plaintiffs  are  not  adversely  affected  by  its 
operation  and  have  no  standing  to  challenge  its 
constitutionality.  (Patterson-Fla) 
W68-00757 


CAULEY  V  UNITED  STATES  (STREAM  POL- 
LUTION DAMAGE). 

242FSupp866-870(DCEDNC  1965). 

Descriptors:  'Federal  Government,  'Fishkill, 
Ponds.  'Water  pollution  effects.  Judicial  decisions. 
'North  Carolina,  Fish,  Damage,  Water  law.  Pollu- 
tants. Watercourses  (Legal),  Freshwater.  Fresh 
water  fish,  Farm  ponds. 

Identifiers:  'Federal  Tort  Claims  Act,  Remedies 
(Legal  aspects). 

This  action  was  brought  under  the  Federal  Tort 
Claims  Act.  Plaintiff  was  in  control  of  a  pond  which 
was  stocked  with  fish.  Federal  agents  discovered 
and  dynamited  an  illegal  distillery  some  3/4  of  a 
mile  upstream  from  plaintiff's  pond.  Water  flowed 
from  the  distillery  by  means  of  a  small  ditch  into  a 
stream,  then  into  a  canal  which  supplied  plaintiff's 
pond  with  water.  Plaintiff  claimed  that  fermeting 
mash  negligently  released  into  the  ditch  by  federal 
agents  in  dynamiting  the  distillery  had  flowed  into 
and  killed  fish  in  plaintiff's  pond.  The  court  found 
that  plaintiff  had  failed  to  prove  that  fermeting 
mash  released  by  the  federal  agents,  rather  than 
spend  mash  released  by  the  operators  of  the  distil- 
lery prior  to  the  dynamiting,  killed  the  fish. 
Judgment  was  for  the  defendant.  (Kirkconnell-Fla) 
W68-00788 


KENNEDY   V   MOOG,   INC   (POLLUTION   OF 
DITCH  AS  TRESPASS). 

48  Misc  2d  107,  264  N  Y  S  2d  606-616  (Sup  Ct  N 
Y  1965).  v 

Descriptors:  'New  York,  'Ditches,  Water  pollu- 
tion, 'Pollution  abatement,  Sewage,  Judicial  deci- 
sions, Damages,  Remedies,  Riparian  rights.  Ripari- 
an waters,  'Watercourses  (Legal). 
Identifiers:  'Trespass. 

The  plaintiffs  brought  an  action  to  enjoin  the  de- 
fendants from  releasing  treated  sewage  upon  their 
farm  land,  claiming  irreparable  damage  by  flooding 
and  demanding  money  damages.  Defendant 
released  about  10,000  gallons  of  effluent  daily  into 
a  ditch  running  from  defendant's  upper  land  and 
terminating  in  plaintiffs'  lower  land,  thereby  flood- 
ing five  acres  of  pasture.  The  court  first  noted  the 
initial  distinction  between  a  natural  water-course, 
to  which  riparian  rights  attach  and  the  reasonable 
use  rule  applies,  and  no  water-course,  where  lan- 
downers have  no  riparian  rights.  However,  the 
court  only  stated  that  the  ditch  in  question  was  not 
an  intermittant  stream,  due  to  its  bank  and  bed 
characteristics.  After  discussing  pollution,  riparian 
rights  and  rules  for  issuing  injunctions,  the  court 
noted  that  this  was  a  case  of  first  instance.  The 
court  held  for  the  plaintiff  on  the  ground  that  the 
quantity  of  effluent  damaging  plaintiffs'  land  con- 


stituted a  direct,  recurrent,  and  intentional 
trespass,  stating  that  by  its  trespass  the  defendant 
flooded  plaintiffs'  land  in  order  to  keep  its  own 
from  flooding,  thereby  appropriating  the  land  pro 
tanto  in  the  nature  of  quare  clausum  fregit.  (Patter- 
son-Fla) 
W68-00800 


TEMPERATURE  AND  WATER-QUALITY  CON- 
DITIONS  OF  THE  PATUXENT  RIVER  ESTUA- 
RY, MARYLAND,  JANUARY  1966  THROUGH 
DECEMBER  1967, 

L'  S  Geological  Survey. 

Robert  L.  Cory,  and  Jon  W.  Nauman. 

U  S  Geol  Surv  open-file  rep.  1968.  70  d    I  1  fie   5 

tab,  9  ref. 

Descriptors:  'Thermal  pollution,  'Thermal  power- 
plants,  'Path  of  pollutants.  'Temperature,  'Water 
quality,  Maryland,  Electric  powerplants.  Dissolved 
oxygen.  Turbidity.  Salinity,  Streamflow,  Stage- 
discharge  relations,  Estuarine  environment. 
Identifiers:  Patuxent  estuary.  Climatic  fluctuations. 

The  effects  of  a  coal-fueled  powerplant  condenser- 
water  discharge  of  500,000  gpm  on  the  tempera- 
ture of  water  in  the  Patuxent  River  estuarv  from 
Jan  1966  to  Dec  1967  were  studied.  Temperature 
of  the  surface  water,  surface  salinity,  dissolved  ox- 
ygen, turbidity,  tide-stage,  and  bottom  temperature 
data  are  presented  in  graphs  and  tables.  Surface 
temperatures  1,000  ft  downstream  from  discharge 
averaged  4  deg  C  higher  than  normal  and  at  times 
were  8  deg  higher.  Temperature  rise  was  highest  in 
winter.  Infrared  imagery  showed  elevated  surface 
temperatures  as  far  as  3  mi  upstream  at  flood  tide. 
Mean  annual  salinity  varied  from  12.3  ppt  in  1966 
to  9.9  ppt  in  1967.  Dissolved  oxygen  ranged  from 
3.2  to  15.6  mg/l,  and  oxygen  saturation  from  55% 
to  152%.  Turbidity  was  inversely  related  to  salinity. 
Extreme  tide  range  was  6.7  ft  and  mean  water 
levels  were  highest  in  summer  and  lowest  in  winter. 
Water  stages  are  more  affected  by  wind  than  bv 
riverflow.  (Knapp-USGS) 
W68-00803 


LAKE-ORIENTED  SUBDIVISIONS  IN  NORTH 
CAROLINA:  DECISIONS  FACTORS  AND  POL- 
ICY  IMPLICATIONS  FOR  URBAN  GROWTH 
PATTERNS, 

University  of  North  Carolina  at  Chapel  Hill  and 
North  Carolina  State  University  at  Raleigh. 
For  primary  bibliographic  entry  see  Field  06B. 
For  abstract,  see . 
W68-00849 


THE  PRODUCTION  ASPECT  OF  WATER 
BODY  TYPOLOGY, 

S.  Ehrlich. 

Hydrobiol.  Vol  17,  pp  326-332,  1061.  7  p,  1  fig.  26 

ref. 

Descriptors:  'Eutrophication,  Productivity, 
Proteins,  Reviews,  Carbohydrates.  'Nutrients,  In- 
organic compounds,  Systematics,  'Lakes. 
'Systems  analysis,  Oligotrophy,  Dystrophic,  Sedi- 
mentation rates.  Alkaline  waters,  Bibliographies. 

It  is  the  author's  opinion  that,  from  the  biological 
and  the  fisherman's  point  of  view,  it  is  not  glucose 
(or  calories)  but  proteins  that  seem  to  determine 
the  biological  productivity  of  water.  The  accumula- 
tion of  organic  matter  in  acid  water  bodies  that 
have  a  poor  nutrient  supply  creates  a  low-produc- 
tion, dystrophic  water  body  because  of  the  better 
conservation  of  the  organic  matter  which  fills  up 
the  lake  more  rapidly  than  if  the  water  were 
eutrophic.  A  simple  scheme  of  classifying  the 
productivity  aspects  of  water  bodies  in  relation  to 
degree  of  composition  is  suggested.  The  author 
states  that  if  the  nutrient  supply  is  a  su- 
perabundance of  minerals  only,  as  it  is  in  the  exces- 
sively alkaline  waters  of  arid  regions,  biological 
productivity  remains  low,  the  turnover  is  high,  and 
the  accumulation  of  large  amounts  of  organic 
debris  is  prevented.  Various  schemes  for  classifying 
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water  bodies  are  reviewed  and  analyzed.  (Byrne- 
Wise) 
W68c00854 

THE  INFLUENCE  OF  THE  MINERAL  COM- 
POSITION OF  THE  MEDIUM  ON  THE 
GROWTH  OF  PLANKTONIC  ALGAE.  PART  I. 
METHODS  AND  CULTURE  MEDIA, 

London  Univ.,  Queen  Mary  Coll.,  England. 

J  Ecol,  Vol  30,  No  2,  pp  284-325,  Aug  1942.  42  p, 
8  fig,  22  tab,  43  ref. 

Descriptors.  *Eutrophication,  Phytoplankton, 
Bibliographies,  *  Algae,  "Chemical  properties. 
Nutrients,  Lakes,  Tests,  Nitrogen,  Phosphorus, 
Calcium,  Magnesium.  Sodium,  Silica,  Diatoms,  Re- 
sistance, *Plant  growth  regulators.  Fresh  water 
lakes.  Laboratory  tests. 

The  author  reports  that  all  of  the  algae  used  in  a 
test  series,  with  but  one  exception,  grow  equally 
well  when  the  media  were  supplied  with  nitrogen 
sources  from  nitrate  salts  or  amonium  salts,  so  long 
as  the  nitrogen  concentration  was  within  the  op- 
timum range;  in  lower  nitrogen  concentrations, 
growth  was  generally  better  when  the  source  was  a 
nitrate  salt.  The  experiment  was  one  in  which  14 
planktonic  algae  were  maintained  in  culture  media 
simulating  the  chemical  compositions  of  natural 
fresh  waters.  Algae  were  found  to  respond  with 
considerable  difference  to  concentrations  of  calci- 
um, magnesium,  potassium,  sodium,  and  silica.  The 
calcium  requirement  was  often  lower  in  media  with 
higher  magnesium  concentrations,  while  excessive 
potassium  increases  tolerances  for  higher  concen- 
trations of  calcium  and  magnesium  Appreciable 
quantities  of  silica  were  found  to  be  necessary  only 
for  the  growth  of  diatoms;  some  algae,  in  fact,  were 
inhibited  by  the  presence  of  dissolved  silica.  There 
was  a  wider  range  in  phosphorus  concentration 
when  nitrogen  was  derived  from  a  nitrate  source 
rather  than  from  an  ammonium  salt.  (Byrne-Wise) 
W68-00856 


RADIOACTIVE  PHOSPHORUS  AND 

EXCHANGE  OF  LAKE  NUTRIENTS, 

F.  R.Hayes,  and  C.C.  Coffin. 

Endeavour,  Vol  10,  pp  78-81,  1951.  4  p.  3  fig,  8 

ref. 

Descriptors;  *Eutrophication,  *Lakes,  Acid  lakes. 
Bibliographies,  'Phosphorus  radioisotope,  On-site 
data  collections.  Fishes,  Plankton,  Algae,  Frogs, 
Mosses,  Hypolimnion,  Thermochne.  *lon 
exchange.  Water  circulation,  Nutrient  absorption, 
♦Chemical  properties,  Epilmnion,  Bottom  sedi- 
ments 

The  author's  conclude  from  field  experiments  that 
the  distribution  of  ions  in  water  takes  place  far 
more  rapidly  (from  10-100  times)  than  previously 
supposed,  and  that  the  removal  of  materials  from 
the  waters  does  not  take  place  separately,  but  per- 
haps is  an  exchange  with  substances  in  contact  with 
the  water.  Phosphorus  32  was  added  first  to  the 
epilimnion  of  a  highly  stratified  acid-bog  lake  less 
than  1  ac  in  area  and  22  ft  in  depth.  The  uptake  by 
zooplankton,  sponges,  sphagnum,  and  algae  was 
immediate;   fishes,    Fundulus,   and    Notemigonus 
showed  no  measurable  uptake  for  several  days,  sug- 
gesting that  their  intake  was  by  feeding  on  plank- 
ton;  no   evidence    was   found    that    the   additive 
reached  the  hypolimnion.  Certain  plants  can  con- 
centrate phosphorus  up  to  40,000  times  its  concen- 
tration in  the  surrounding  water  In  the  second  ex- 
periment, the  tracer  was  added  to  the  hypolimnion 
of  the  same  lake.  The  isotope  moved  no  more  than 
5  mph  through  the  cold  bottom  water  and  the 
movement  was  largely  lateral.  An  8-ac  primitive 
lake,  with  little  vegetation  and  no  sphagnum,  was 
the  site  for  the  third  experiment.  Its  waters  were 
completely  mixed  from  top  to  bottom.  The  tracer 
was  added  at  the  surface,  and  the  surface  and  bot- 
tom waters,  bottom  sediments,  and  plants  quickly 
reached  equilbrium.  (Byrne-Wise) 
W68-00857 


ON  THE  KINETICS  OF  PHOSPHORUS 
EXCHANGE  IN  LAKES, 

Dalhousie  Univ.,  Nova  Scotia,  Canada. 

F.  R.  Hayes,  J.  A  McCarter.  M.  L.  Cameron,  and 

D.A.Livingstone 

J  Ecol,  Vol  40,  pp  202-216, 1952.  15  p,  7  fig,  2  tab. 

Descriptors:  *Eutrophication,  Oligotrophic. 
♦Lakes,  *Phosphorus  radioisotope,  "Turnovers, 
Nutrients.  Phosphorus,  Influent  sewage,  Equilibri- 
um, Mathematical  models.  On-site  data  collections. 
Bottom  sediments,  Bibliographies.  Absorption, 
Fishes,  Algae. 

Any  single  or  periodic  application  of  a  fertilizer  is 
not  likely  to  have  any  more  than  a  brief  effect  on 
the  waters  to  which  it  was  applied,  however  great 
its  quantity.  This  conclusion  was  reached  from  stu- 
dies of  the  data  collected  after  phosphorus  32  was 
added  to  the  water  of  a  small  lake  near  Halifax, 
Nova  Scotia.  The  tracer  was  rapidly  lost  by  uptake 
by  aquatic  organisms  and  bottom  sediments  ( mud ). 
The  added  phosphorus  increased  the  normal  water 
content  by  only  0.25</t.  The  active  exchange  of  the 
phosphorus  radioisotope  and  the  phosphorus  in  the 
lake  organisms  and  bottom  sediments  soon  became 
a  single  equilibrium  system  The  turnover  time  for 
phosphorus  in  the  water  was  5.4  days,  and  that  for 
the  phosphorus  in  organisms  and  mud  was  39  days. 
Only  the  superficial  layer  I  mm  thick  was  involved 
in  the  interchange.  Eutrophication  can  be  induced 
by  the  constant  addition  of  sewage  to  a  lake;  this 
keeps  the  nutrients  continuously  above  the 
equilibrium  level  for  organisms  and  muds.  Stop- 
page of  sewage  discharge  would  lower  the 
phosphorus  level  and  the  lake  would  become 
oligotrophic.  (Byrne-Wise) 
W68-00858 

ANTIBIOTIC   ASPECTS  OF  COPPER  TREAT- 
MENT  OF  LAKES, 

Wisconsin  Univ.,  Department  of  Zoo  logy. 

Arthur  D.  Hasler. 

Trans  Wisconsin  Acad  of  Sci.  Arts  and  Letters,  Vol 

39,pp97-103.l949.7p,18ref. 

Descriptors;  "Eutrophication,  "Lakes,  "Copper 
sulfate.  "Algal  control.  "Toxins.  Algae.  Resistance, 
Fish,  Amphibians,  Invertebrates.  Aquatic  popula- 
tions. Bibliographies,  Bottom  sediments. 
Watershed  management.  Harvesting  of  algae. 
Water  zoning. 
Identifiers.  Physiological  effects. 

Lakes,  in  a  comparatively  short  time,  move  toward 
a  eutrophic  stage  in  which  massive  algal  develop- 
ments may  be  anticipated.  Such  algal  growths  in- 
hibit many  of  the  recreational  and  other  human 
uses  made  of  the  lakes  and  of  their  waters.  The 
sprav  application  of  copper  sulfate  solution  has 
been  found  effective  in  inhibiting  the  development 
of  algal  blooms.  However,  the  addition  of  copper 
through  sprays  mav  introduce  a  toxic  condition 
The  results  of  short  exposures  of  fish  to  copper  salt 
toxicity  do  not  reflect  the  impact  of  toxic  effects 
over  longer  periods.  Algae,  fish,  invertebrates,  and 
amphibians  are  all  subject  to  inhibition  or  destruc- 
tion by  the  absorption  of  copper  salts.  The  author 
suggests  that  studies  be  undertaken  to  substitute 
other  control  substances  for  a  permanent  poison 
that  has  been  employed  to  combat  a  temporary 
nuisance.  Harvesting  of  crops  of  algae  and  large 
aquatic  plants  might  be  a  control  mechanism,  as 
might  zoning  of  lakes  for  certain  specific  uses,  and 
various  kinds  of  watershed  controls.  (Byrne-Wise) 
W68-00859 


LIMNOLOGICAL  STUDIES  IN  CONNECTICUT. 
7  A  CRITICAL  EXAMINATION  OF  THE  SUP- 
POSED RELATIONSHIP  BETWEEN 
PHYTOPLANKTON  PERIODICITY  AND 
CHEMICAL  CHANGES  IN  LAKE  WATERS, 
Yale  Univ.,  Osborn  Zool  Lab. 
G  Evelyn  Hutchinson. 

Ecol,  Vol  25,  No  l.pp  3-26,  Jan  1944.  24  p.  6  fig. 
37  ref. 


Descriptors:  "Eutrophication,  "Lakes,  Phytoplank- 
ton, Algae,  Seasonal,  Cyanophyta,  "Inorganic  com- 
pounds, Phosphorus,  Bibliographies,  Nitrates, 
Nutrients,  Phosphates,  Silicates,  Iron  oxides, 
•Plant  populations.  Reviews,  Light  intensity.  Water 
temperature.  Diatoms,  Chloropnyta. 
Identifiers:  Desmids. 

As  the  result  of  his  studies  of  Linsley  Pond,  a  small 
lake  in  Conn,  the  author  concludes  that  there  is  in 
general,  no  clear  cut  correlation  between  the 
chemical  condition  of  the  water  and  the  qualitative 
composition  of  the  phytoplankton.  The  physiologi- 
cal condition  of  a  population  and  its  relation  to 
populations  of  other  species  is  likely  to  explain 
many  of  the  apparent  inconsistencies  between  the 
seasons  and  different  lakes.  The  springtime  ap- 
pearance of  Dynobryon  divergens  in  Linsley  Pond 
is  to  be  correlated  with  a  rise  in  the  ratio  of  nitrate 
to  phosphate,  but  is  independent  of  variations  in 
soluble  silicate.  Invariably  the  Dynobryon  popula- 
tion seems  to  increase  after  the  major  components 
of  the  spring  maximum  have  declined.  The  pond 
gives  no  evidence  that  the  appearance  of 
Asterionella  formosa  depends  on  the  level  of  inor- 
ganic nutrition.  The  blue-green  algal  blooms  of  late 
summer  arise  when  the  inorganic  nutrients  are 
practically  exhausted.  In  small  eutrophic  lakes,  all 
of  the  inorganic  nutrients,  except  phosphorus  and 
combined  nitrogen,  are  normally  present  in  great 
excess.  As  for  iron,  only  particulate  ferric  iron  is 
likely  to  be  important.  (Byrne-Wise) 
W68-00860 

THE  ECONOMICS  OF  WATER  UTILIZATION 
IN  THE  BEET  SUGAR  INDUSTRY, 

George  O.  G.  Lof,  and  Allen  V.  Kneese. 

Johns  Hopkins  Press  for  Resources  For  the  Future, 

pp  125. 1968. 

Descriptors:  Economics,  "Economic  efficiency. 
Water  pollution  control.  Sugar  beet  plants,  "Sugar 
beets.  Industrial  production  costs,  "Industrial 
wastes,  "Wastewater  reclamation. 
Identifiers:  Economics  of  pollution  control.  Sugar 
beet  processing. 

A  single  average  plant  of  the  58  plants  in  the  beet 
sugar  industry  produces  gross  wastes  equivalent  to 
raw  domestic  sewage  from  a  population  of 
270,000.  The  elimination  of  remaining  waste  from 
the  industry  wastewater  could  be  accomplished  at  a 
cost  of  $5,000,000  annually  by  recirculation  of 
process  water  and  its  attendant  treatment,  pulp 
drying,  modern  methods  of  processing  Steffens 
Waste'  and  re-use  of  'condenser  water'  as  well  as  by 
specific  waste  treatment  processes.  However,  the 
incremental  costs  of  removing  pollution  would 
gradually  increase  from  $1  to  $90  per  unit 
removed.  The  authors  make  three  main  points:  (a) 
further  research  is  necessary  to  achieve  improved 
biologic  treatment  of  beet  sugar  plant  wastes,  (b) 
projections  of  water  and  waste  loads  which  are 
made  bv  applying  coefficients  based  upon  present 
technology  to  projected  industrial  production  are 
not  reliable,  and  (c)  economic  incentives  offered 
industrial  firms  to  treat  their  wastes  (as  by  tax 
abatement)  may  lead  to  grossly  inefficient  resource 
utilization,  since  process  change  may  be  a  better 
way  of  handling  the  problem.  The  latter  two  points 
are  of  general  application  in  the  field  of  industrial 
waste  treatment.  (Whipple-Rutgers) 
W68-00883 

ECOLOGICAL  STUDY  OF  THE  EFFECTS  OF 
STRIP  MINING  ON  THE  MICROBIOLOGY  OF 
STREAMS, 

Kentucky  Univ..  Lexington. 

Harry  D.'Nash.  and  Ralph  H.  Weaver 

Research  Report  18.  Kentucky  Water  Resources 

Inst.  Lexington,  1968.  35  p.  19  tab. 

Descriptors:  Strip  mines.  Drainage,  Ferrobacillus. 
Water  temperature.  Hydrogen  ion  concentration. 
Fungi.  Yeasts.  Pyrite.  Algae.  Cyanophyta.  Domi- 
nant organism.  Nutrients.  Rainfall-runoff  relation- 
ships. Geographical  regions,  Kentucky.  Acid 
streams.  Microflora. 
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Waste  Treatment  Processes— Group  5D 


Identifiers:  Taxonomic  groups.  Molecular  filter, 
Chemosynthetic,  Saprophytic,  Plate  count,  Fila- 
mentous, Unicellular,  Natural  recovery. 

The  microflora  of  Cane  Branch  of  Beaver  Creek  in 
McCreary  County,  Kentucky,  which  drains  an  area 
that  was  strip-mined  between  1955  and  1959,  was 
studied  and  compared  with  that  of  Helton  Branch 
which  drains  a  comparable  area  where  there  has 
been  no  mining.  Differences  include:  the  establish- 
ment of  Ferrobacillus  ferrooxidans,  for  which 
procedures  were  developed  for  direct  colony  isola- 
tion from  the  stream;  fewer  saprophytic  bacteria; 
more  numerous  and  more  diversified  filamentous 
and  unicellular  fungi;  and  characteristic  differences 
in  algal  flora.  Representatives  of  42  genera  of  fila- 
mentous fungi  were  identified.  Of  these,  21  were 
isolated  only  from  Cane  Branch.  Representatives  of 
five  genera  of  unicellular  fungi  were  found.  One, 
Rhodotorula,  was  found  consistently  in  Cane 
Branch  but  never  in  Helton  Branch.  From  1966  to 
1968,  Bumilleria  appears  to  have  established  itself 
is  the  dominate  alga  in  Cane  Branch  at  some 
distance  downstream  from  the  strip-mine  drainage 
area.  Seasonal  differences  in  the  microflora  appear 
to  be  relatively  insignificant,  except  for  the  aleae 
;Author)  6 

W68-00891 


*  STUDY  OF  ENERGY  FLOW  THROUGH 
SELECTED  COMPONENTS  OF  A  SMALL 
VQUATIC  ECOSYSTEM, 

jeorgia  Univ..  Athens. 

Jonald  C.  Scott,  Harold  E.  Welch,  Jr.,  and  John  A. 

Jolbrook,  II. 

rompletion  Report  for  Office  of  Water  Resources 

Usearch,  Aug  1968,  161  p,  24  fig,  35  tab,  106  ref 

Ph.D.   and   M.S.    theses,   preface    and   abstracts 

lound  in  one  volume).  Project  B-007-GA. 

)escriptors:  *Aquatic  ecosystem,  *Energy  budget, 
Aquatic  productivity,  *Food  chains,  *Fish  food 
rganisms.  Standing  crops,  "Trophic  level,  Benthic 
nimals,  Benthic  diptera.  Lake  morphometry, 
'hotosynthesis.  Herbivores,  Carnivores, 

'hytoplankton.  Fish  populations.  Organic  produc- 
vity.  Insect  growth.  Fish  predation.  Crustaceans. 
Jentifiers:  Lago  Lake,  Athans,  Ga.,  Weiberg  equa- 
on,    Lindeman's    premise,   Odum    and    Wiegert 
quation,  Krogh  curve,  Schnabel  Method. 

rimary  production  and  energy  flow  through  two 
lajor  food  chains  were  measured  in  a  small  fertil- 
:ed  Georgia  farm  pond.  Gross  photosynthesis  was 
stimated  by  a  modified  diurnal  oxygen  curve 
lethod.  The  dominant  herbivores  were  midge  lar- 
ae  and  small  Crustacea.  The  crustacea-Chaoborus 
lod  chain  accounted  for  37%  of  all  herbivore 
•owth  and  competed  with  the  herbivore-cen- 
archid  food  chain.  The  energetics  of  bass  and 
)ung  bream  correspond  closely  to  the  generalized 
juation  used  by  Winberg,  but  growth  efficiencies 
:  older  bream  were  less  than  predicted.  Yield  effi- 
encies  were  similar  at  each  trophic  level.  Her- 
vores  had  much  higher  net  growth  efficiencies, 
>rroborating  Lindeman's  premise  that  carnivores 
:pend  more  energy  for  maintenance  and  less  for 
owth  than  do  herbivores.  Five  methods  of  cap- 
re,  trapping,  angling,  shocking  and  seining  (two 
pes),  with  individual  marking  of  each  fish  were 
«d  in  estimating  fish  population.  Homing  and  ter- 
ioriahty  appear  important  in  assessing  recapture 
ita  Bioenergetic  studies  were  estimated  from 
>ohng  data  of  all  types  of  capture.  Results  of  the 
search  are  contained  in  a  Ph.D.  thesis  and  a  M.S. 
esis  bound  in  one  volume.  (Authors) 
68-00901 


£™5£.      AFFECTING        ACCELERATED 
JTROPHICATION  OF  FLORIDA  LAKES, 

onda      Univ.,      Gainesville,      Florida      Water 
sources  Research  Center. 

>r  primary  bibliographic  entry  see  Field  02H 
»r  abstract,  see 
68-009 1 2 


THE     MICRODISTRIBUTION     OF     STREAM 
BENTHOS, 

Pittsburgh  Univ.,  Pittsburgh. 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00914 


STREAM  POLLUTION  -  RIGHTS  OF  RIPARIAN 
LANDOWNER, 

Charles  K.  Pringle. 

Miss  L  J,  Vol  26,  No  I ,  pp  106-108,  Dec  1954  3p 

17  ref.  K' 

Descriptors:    'Riparian   rights,   'Reasonable   use. 
Water  pollution.  Relative  rights,  Judicial  decisions, 
'Mississippi,  Riparian  land.  Damages. 
Identifiers:  Procedure  (Legal  aspects). 

This  is  a  comment  on  the  Mississippi  case  of 
Southland  Co  v  Aaron.  Defendant  non-negligently 
polluted  a  creek  with  salt  and  oil,  which  sub- 
sequently injured  plaintiff's  undeveloped  riparian 
land  The  complaint  alleged  negligence,  but  when 
this  was  not  proven,  the  court  allowed  recovery  on 
the  basis  of  nuisance.  The  measure  of  damages  was 
the  diminution  in  rental  value  of  plaintiff's  land  to 
the  extent  that  it  was  caused  by  defendant's  action. 
The  comment  points  out  that  the  great  contrast  of 
interests  between  parties  was  ignored,  and  it  ap- 
pears from  this  case  that  Mississippi  will  not  apply 
the  'reasonable  use'  doctrine  exception  to  common 
law  riparian  rights.  It  is  concluded  that  this  holding 
amounts  to  strict  liability.  (Williams-Fla) 
W68-00927 


STREAM     POLLUTION     -     RECOVERY     OF 
DAMAGES. 


Iowa  L  Rev,  Vol  50,  No 
1 7  p,  1 1 1  ref. 


pp  141-157,  Fall  1964. 


Descriptors:  'Water  pollution,  Reasonable  use, 
Natural  flow  doctrine.  Riparian  rights.  Relative 
rights.  Legal  aspects,  Judicial  decisions,  Damages, 
Compensation. 

Tort  recovery  for  the  unreasonable  interference 
with  interest  in  the  use  and  enjoyment  of  land  and 
accompanying  water  rights  is  usually  based  upon 
the  law  of  nuisance.  Under  the  natural  flow  theory 
any  change  in  natural  conditions  or  characteristics 
of  water  is  actionable  by  the  riparian  owner,  while 
under  the  reasonable  use  theory  only  unreasonable 
uses  of  water  are  actionable.  Defenses  to  a  pollu- 
tion suit  which  are  often  raised  are  the  statute  of 
limitations,  prescription,  easement,  and  agreement. 
Under  the  natural  flow  theory  the  statute  of  limita- 
tions begin  to  run  as  soon  as  an  unprivileged  use 
commences  regardless  of  whether  there  are 
damages,  and  can  result  in  injustice.  Under  the 
reasonable  use  theory  the  statute  does  not  begin  to 
run  until  the  use  becomes  unreasonable.  The  extent 
of  recovery  for  damage  to  land  or  water  depends 
upon  whether  the  damages  are  permanent  or  tem- 
porary. Tort  liability  has  been  an  ineffective  mea- 
sure for  controlling  pollution,  but  is  complementa- 
ry to  statutory  controls,  and  provides  compensation 
to  the  individual  for  resulting  injuries.  (Smith-Fla) 
W68-00932 


RECENT  STUDIES  ON  THE  ROLE  OF 
MICROORGANISMS  IN  THE  CYCLING  OF 
SUBSTANCES  IN  LAKES, 

Academy  of  Science  of  USSR,  Inst,  of  Microbiolo- 
gy, Moscow. 
S.  I.  Kuznetsov. 

Limnol  and  Oceanogr,  Vol  13,  No  2,  pp  21 1-224 
April  1968.  14  p,  II  fig,  6  tab,  23  ref. 

Descriptors:  'Microorganisms,  'Lakes,  'Aquatic 
bacteria,  Biomass,  Nitrogen  fixation,  Decomposing 
organic  matter,  Photosynthesis. 
Identifiers:  'Conversion  cycles,  'Benthic  waters, 
'USSR,  Cycling  of  elements. 


In  a  review  of  Soviet  Union  research  on  the  ecology 
of  aquatic  bacteria,  an  evaluation  was  attempted  of 
the  conversion  rates  in  reservoirs  as  well  as  of  the 
cycles  of  several  chemical  elements  related  to  the 
activity  of  specific  microorganisms.  Revealed  is  an 
increasing  emphasis  on  in  situ  measurements  of  the 
rate  or  extent  of  conversion  of  carbon,  nitrogen, 
sulfur,  and  iron  from  one  form  to  another  and  on 
the  bacteria  responsible  for  these  conversions. 
Theoretical  considerations  and  results  of  several 
studies  are  summarized.  These  include  measure- 
ment of  bacterial  biomass  production  and  nitrogen 
fixation  with  isotopes,  factors  affecting  decomposi- 
tion of  water  humus  in  bog  lakes,  annual  succession 
of  iron  bacteria  in  relation  to  the  cycling  of  iron, 
nitrogen  exchange  between  bottom  sediment  and 
benthic  waters,  the  concept  and  calculation  of 
nitrogen  balance  in  a  lake,  and  the  bacteria  respon- 
sible for  the  oxidation  of  sulfur.  An  attempt  is  made 
to  incorporate  this  information  into  flow  diagrams 
showing  the  dynamics  of  the  cycling  of  the  4  ele- 
ments discussed.  (Llaverias-USGS) 
W68-00946 

CHARACTERIZATION  OF  PHOTOSYNTHETIC 
SULFUR  BACTERIA  CAUSING  RED  WATER  IN 
LAKE  FARO  (MESSINA,  SICILY), 

Woods  Hole  Oceanogr  Inst,  Woods  Hole,  Mass, 

and  Inst  di  Idrobiologia  e  Pescicoltura,  Messina 

Italy. 

For  primary  bibliographic  entry  see  Field  02H. 

For  abstract,  see  . 

W68-00950 


BACTERIAL    CAROTENOIDS    FROM    FRESH- 
WATER SEDIMENTS, 

Queen's    University,    Kingston,   Ontario,    Depart- 
ment of  Biology. 

For  primary  bibliographic  entry  see  Field  02H. 
For  abstract,  see  . 
W68-0095I 


5D.  Waste  Treatment 
Processes 


CHEMICAL  PRECIPITATION  OF 

PHOSPHORUS  IN  A  HIGH-RATE  ACTIVATED 
SLUDGE  SYSTEM, 

W.  A.  Eberhardt,  and  J.  B.  Nesbitt. 

Jour  Water  Poll  Control  Fed,  Vol  40    No  7    pp 

1239-1267,  July  1968.  29  p.  20  tab,  1 3  fig,  47  ref 

Descriptors:    Biochemical   oxygen    demand,    Per- 
formance, Phosphates,  Phosphorus,  Precipitation, 
Efficiency,  Sewage  treatment. 
Identifiers:  Activated  sludge  processes,  Chemical 
removal  (Sewage  treatment). 

A  biological-chemical  process  based  on  a  high-rate 
activated  sludge  system  offers  high  BOD  removals 
and  high  removal  of  phosphorus.  In  bench-scale 
pilot  studies  with  both  synthetic  and  domestic 
wastewater,  60  I /day  were  treated  under  complete- 
mixing  conditions  for  a  theoretical  aeration  time  of 
2.7  hr,  including  detention  in  an  air-agitated  chemi- 
cal mixing  basin.  Solids  were  separated  in  a  clarifier 
and  returned  to  the  aeration  basin;  excess  sludge 
was  wasted  semicontinously.  Phosphorus, 
precipitated  by  aluminum  sulfate  added  to  the 
mixed  liquor,  is  settled,  returned,  and  wasted  with 
sludge.  The  process  can  produce  effluent  residuals 
of  less  than  2  mg  PO  sub  4/1  (unfiltered)  and  0  05 
mg  PO  sub  4/1  (filtered)  total  phosphate  and  20  mg 
BOD  sub  5/1  with  influent  having  39.1  mg  PO  sub 
4/1,  260  mg  BOD  sub  5/1  and  a  loading  of  146  lb 
BOD/day/ 1,000  cu  ft  (2,340g/day/cu  m).  Alu- 
minum sulfate  dosage  was  335  me/I 
W68-00677 


THE  NATURAL  CYCLE  OF  WATER  REUSE, 

Water  Resources  Res  Center,  Univ.  of  Mass.,  Am- 
herst, Mass. 
Bernard  B.  Berger. 

Water  and  Wastes  Eng,  Vol  5,  No  8,  pp  34-37  Aue 
1968.  4  p,  2  fig,  3  tab,  16  ref.  '       B 
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Field  05 -WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D- Waste  Treatment  Processes 


Descriptors:  *Water  reuse,  *Biodegradation,  "In- 
dustrial wastes.  Oil  wastes,  Pesticides,  Recirculated 
water,  Reclaimed  water,  Sewage  treatment.  En- 
vironmental sanitation.  „,,„„. 
Identifiers:  "Natural  reuse  cycle,  FWPCA. 

The  problems  and  policies  concerning  natural- 
cycle  reuse  of  water  are  briefly  reviewed.  The  natu- 
ral cycle  does  not  destroy  all  industrial  organic  pol- 
lutants like  the  pesticides,  that  are  resistant  to 
microbial  attack.  Detergents  and  oils  are  also  long- 
lasting  problems.  Overloading  the  self-purifying 
capacity  of  a  stream  with  degradable  pollution  in- 
creases the  work  downstream  reusers  must  perform 
to  use  water.  Even  with  advanced  water-supply 
treatment,  the  problem  of  damage  to  fish  and  other 
aquatic  life  remains.  Expansion  of  the  population  is 
expected  to  make  even  complete  secondary  treat- 
ment of  all  waste  inadequate  by  1980.  Increased 
production  of  industrial  wastes  makes  the  situation 
worse  yet.  Bacterial  and  viral  contamination  as  well 
as  high  nutrient  contents  of  waters  must  be  treated 
more  effectively  than  at  present  Federal  policy  is 
to  prevent  any  further  degradation  and  to  approve 
no  standard  that  allows  any  untreated  waste 
discharges.  (Knapp-USGS) 
W68-00828 


A  GENERAL  PLAN  FOR  THE  DEVELOPMENT 
OF  THE  RESEARCH  TRIANGLE  REGION  AS 
AFFECTED  BY  WASTE  DISPOSAL  AND 
WATER  RESOURCES. 

Research  Triangle  Regional  Planning  Commission. 
Raleigh,  North  Carolina. 

Research  Triangle  Regional  Planning  Commission, 
Raleigh,  N.C.,  June  1962,  140  p,  3  maps,  13  tables. 
1  chart. 

Descriptors:  "Water  resource  development,  "Ur- 
banization, Water  distribution.  Water  supply,  "Pri- 
orities, Watersheds,  Aerobic  treatment.  "Popula- 

Identifiers:  Raleigh,  North  Carolina,  Neuse  River 
Basin  Cape  Fear  River  Basin,  Orange  County. 
N.C.,  Durham  County,  N.C..  Wake  County,  N.C. 

The  region  is  roughly  bisected  by  the  drainage  di- 
vide between  the  Cape  Fear  and  the  Neuse  River 
basins,  and  separated  into  two  entirely  separate 
drainage  areas.  A  major  problem  in  the  region  is 
the  lack  of  capacity  of  the  region's  streams  for  as- 
similation of  the  effluent  from  sewage  treatment 
plants.  An  assumption  is  made  of  a  total  urban 
population  of  600,000,  but  that  number  is  not  as- 
signed to  any  date.  Water  resource  development  in 
the  region  has  not  been  sufficient  to  provide  for  any 
appreciable  portion  of  this  projected  growth.  Four 
major  projects  are  proposed:  3  dams  and  a  large 
flood  control  structure  at  the  Falls  of  the  Neuse 
These  projects  will  be  staged  to  meet  regional 
needs  and  uses,  and  priorities  assigned  and 
modified  as  the  level  of  the  developed  resources 
grow,  or  as  other  sources  become  available.  The 
study  also  proposes  certain  public  policies;  namely, 
the  establishment  of  a  regional  water  resource 
agency  by  two  or  more  local  governments;  putting 
in  of  the  principal  elements  of  sewerage  systems  in 
advance  of  development;  provision  for  major  raw 
water  transmission  lines;  and  a  requirement  that  all 
subdivisions  be  either  connected  to  public  or  group 
water  and  sewerage  systems  or  have  very  large  lots. 
(Starr-Chicago) 
W68-00846 


THE  ORSANCO  STORY, 

Resources  for  the  Future 

Edward  J.  Cleary. 

Resources  for  the  Future.  1967.  335  p.  10  fig,  1  1 

appendices  Johns  Hopkins  Press. 

Descriptors:  "Water  pollution.  Interstate  commis- 
sions. Interstate  compacts.  Water  resource 
development,  Bodies  of  water.  Monitoring,  Wastes. 
Water  quality.  Valleys. 

Identifiers:  Ohio  River  Valley,  Resources  for  the 
Future.  ORSANCO. 


This  study  is  an  account  of  the  Ohio  River  Valley 
Water  Sanitation  Commission  (ORSANCO)  since 
its  founding  in  1948.  The  Commission  is  an  exam- 
ple of  an  interstate  agency  created  to  deal  with  the 
complex  problems  of  a  regional  nature,  and  the 
study  relates  why  and  how  it  came  into  being,  what 
was  done  under  its  auspices  and  suggests  what  its 
future  role  might  be.  The  major  portion  of  its  work 
has  been  done  in  the  area  of  water  pollution,  and 
toward  its  goal  of  cleaning  up  the  Ohio  River  Val- 
ley, it  has  established  waste  control  policies  and  in- 
stituted river-quality  surveillance  and  robot  moni- 
toring. It  has  also  pioneered  in  methods  of  gaining 
support  for  its  policies  from  both  the  public  and 
private  sectors.  This  study  advances  the  proposi- 
tion that  the  influence  and  tasks  of  the  interstate 
agency  as  an  instrumentality  for  regional  manage- 
ment of  river  quality  should  be  expanded  to  include 
total  water-resources  planning  and  cites  the 
Delaware  River  Basin  Compact  as  its  precedent  for 
the  establishment  of  such  an  agency.  (Starr- 
Chicago) 
W  68-00847 

BIOLOGICAL  REMOVAL  OF  NUTRIENTS 
FROM  TREATED  SEWAGE:  LABORATORY 
EXPERIMENTS, 

Wisconsin  Univ. 

G  P.  Fitzgerald,  and  G  A.  Rohlich. 

Verh  Inter  Ver  l.imnol.  Vol  15.  pp  597-608.  1964. 

1 2  p.  3  fig.  2  tab.  26  ref. 

Descriptors.  "Eutrophication.  Laboratory  tests. 
Biological  treatment.  Bibliographies.  Chlorella, 
"Sewage,  Effluents.  Carbon  Dioxide,  "Algae, 
"Hydrogen  ion  concentration.  Phosphorus. 
Nitrogen,  Growth  rates.  Stabilization  ponds. 
Sewage  disposal. 

The  authors  demonstrated  by  laboratory  tests  that 
in  a  relatively  short  period  of  time  (13  days)  the 
nutritional  value  of  treated  sewages,  both  seconda- 
ry effluent  and  stabilization  pond  waters,  was  more 
closely  related  to  the  amounts  of  ammonia  nitrogen 
than  to  phosphate  phosphorus.  Their  studies 
showed  that  the  type  and  quantity  of  algal  gro*11] 
attained  in  a  stabilization  pond  will  be  controlled 
by  the  enviornment.  Itf  inoculations  from  lake 
waters  with  varied  algal  populations  into  stabiliza- 
tion pond  water  had  no  apparent  effect  on  later 
growth  of  the  algae.  The  experiments  indicated  that 
the  rate  of  nutrient  utilization  and  growth  of 
Chlorella  in  primarv  or  secondary  effluents  appears 
to  be  independent  of  the  organic  matter  present. 
Because  the  carbon  dioxide  present  effects  pH  of 
the  sewage,  the  carbon  dioxide  used  by  algae 
results  in  higher  pH  values  and  in  the  considerable 
loss  of  soluble  phosphate  phosphorus  in  the  medi- 
um The  precipitated  phosphorus  can  be  redis- 
solved  when  the  pH  of  the  medium  decreases. 
(Byrne-Wise) 
W68-00855 


WATER  QUALITY  MANAGEMENT  -  THE 
PLANNING  OF  ECONOMICALLY  OPTIMAL 
POLLUTION  CONTROL  SYSTEMS, 

Univ.  of  Michigan.  Ann  Arbor. 

Rolf  A.Deininger. 

Proc  First  Annu  Meeting  Amer  Water  Resources 

Ass.  Univ  of  Chicago,  pp  254-282.  Dec  1965.  29  p. 

3  fig.  4  tab,  25  ref.  1  append. 

Descriptors:  Biochemical  oxygen  demand.  Com- 
puter programs.  Water  policy.  Dissolved  oxygen. 
"Economic  efficiency.  Flow  augmentation. 
"Linear  programming.  Optimization,  Stream  im- 
provement. Water  quality  control.  "Water  pollu- 
tion control.  Water  management  (Applied),  Stan- 
dards. .  .  ,  . 
Identifiers:  "Integer  programming.  Dual  variables. 


Linear  programming  and  integer  programming 
water  quality  models  were  structured  and  solved  to 
determine  optimal  solutions  for  stream  pollution 
control  under  three  policies.  The  three  policies 
compared  were:  ( 1  )  uniform  treatment  at  all  waste- 
water treatment  plants;  (2)  max  possible  waste- 


water discharge  without  violation  of  stream  quality 
standards;  and  (3)  a  total  minimum  cost  policy. 
The  linear  programming  model  was  applied  to  a 
hypothetical  example.  Using  the  above  three  policy 
constraints,  the  results  for  various  BOD  pollution 
limits  were  compared.  The  mincost  method  was  re- 
peated and  compared  using  integer  programming, 
allowing  treatment  at  only  limited  integer  percent- 
ages. The  use  of  the  dual  variable  in  defining  the 
value  of  lowering  binding  quality  constraints  was 
discussed  The  reduction  in  treatment  costs  result- 
ing from  flow  augmentation  was  computed  and 
shown.  The  effect  of  adding  further  quality  con- 
straints was  discussed.  (Gysi-Cornell) 
W68-00873 

THE  POLLUTION  CONTROL  MODELS  AND 
THEIR  RESULTS, 

Harvard  Univ,  Cambridge.  Mass. 
Grant  W.  Schaumburg,  Jr 

Water  Pollut  Contr  in  the  Delaware  Estuary.  Har- 
vard Water  Program,  Chapt  IV,  pp  74-150,  May 
1967.  77  p,  5  fig,  7  tab,  23  ref. 

Descriptors:  Biochemical  oxygen  demand,  Con- 
straints. Comparative  benefits.  "Comparative 
costs.  Digital  computers.  Dissolved  oxygen, 
Economic  efficiency.  Equitable  apportionment.  I 
•Linear  programming.  Estuaries,  Oxygen  require-  ' 
ments.  Stream  improvement,  Waste  water  treat- 
ment, "Water  pollution  control.  Water  policy.  Zon- 
ing. 

Identifiers:  Uniform  treatment.  Zoned  uniform 
treatment.  Least  cost  method.  Effluent  charge. 
Delaware  Estuary. 

Linear  programming  models  were  presented 
minimizing  the  cost  of  several  types  of  water  pollu- 
tion control  schemes  for  the  Delaware  Estuary  The 
following  types  of  pollution  abatement  schemes 
were  compared:  (1)  Required  Treatment  (secon- 
dary; (2)  Uniform  Treatment;  (3)  The  Least  Cost 
Method;  (4)  Zoned  Uniform  Treatment;  (5) 
Uniform  Treatment  Taking  Past  Removals  into  Ac- 
count; and  (6)  The  Effluent  Charge  System 
Methods  (2).  (3).  (4),  and  (6)  were  directly  com- 
pared for  several  levels  of  estuary  quality  (DO 
level ).  The  equity  considerations  of  all  the  schemes 
were  discussed,  and  tabled  for  comparison.  (Gysi- 
Cornell) 
W68-00877 

COMPUTER    MODELS    OF    WASTE-WATER 
COLLECTION  SYSTEMS. 

Harvard  Univ,  Cambridge.  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

For  abstract,  see 

W68-00878 

MATHEMATICAL  MODEL  FOR  WATER  POL- 
LUTION CONTROL  STUDIES, 

Northeastern  Univ.  Boston.  Mass;  New  York  Unw, 
New  York.  „  „   ... 

Alvin  S.  Goodman,  and  William  E.  Dobbins. 
Amer  Soc  Civil  Eng  Proc,  Vol  92,  No  SA  6.  pp  I- 
19,  Dec  1966.  19  p.  4  fig,  5  tab,  6  ref. 

Descriptors.  "Water  pollution  control.  'Biochemi- 
cal oxygen  demand,  "Digital  computers.  Economic 
efficiency,  Estimated  benefits,  Estimated  costs. 
"Mathematical  models.  Computer  models.  Project 
planning.  River  systems,  "Dissolved  oxygen.  An- 
nual. Sewage  treatment 
Identifiers.  Massachusetts. 

A  methodology  was  presented  for  studying  the 
physical,  economic,  and  administrative  interrela- 
tionships of  water  pollution  control  programs.  It 
featured  a  mathematical  model  for  a  hypothetical 
stretch  of  river  The  community  and  river  model 
was  called  CARM-1.  A  computer  program,  written 
in  Fortran  II.  contained  equations  for  river  charac- 
teristics (e.g.  flow,  time,  BOD.  DO)  community 
characteristics  (e.g.  supplies,  demands,  costs, 
benefits,  discharges.  BOD.  DO.  cohformsi  The 
program  was  comprised  of  three  components:  ( 1 1 
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statements  to  control  data  processing;  (2)  equa- 
tions for  CARM;  and  (3)  statements  for  an  'op- 
timizing routine'.  The  input  sets  assumed  various 
levels  of  treatment  at  10  percent  increments  of 
BOD  removed  for  the  various  plants.  Results  were 
graphed  for  the  nine  sections  of  river  studied.  The 
optimizing  routine,  based  on  the  'path  of  steepest 
accent',  had  some  limitations.  Modifications,  such 
as  assuming  primary  treatment  at  all  plants,  were 
recommended.  It  was  concluded  that  basin  costs 
can  be  lowered  if  uniform  treatment  is  not  required 
at  all  plants.  (Gysi-Cornell ) 
W68-0088I 


FOAM  FRACTIONATION  WITH  REFLUX, 

Cincinnati  Univ.,  Ohio. 
Robert  Lemlich. 

Fed  Water  Poll  Control  Admin.,  U.S.  Dept.  Interi- 
or. Progress  Report  WP-00 1 61,  Dec.  I,  1966 -May 
15,  1968.  (A  composite  of  5  published  papers  plus 
1  unpublished  section.) 

Descriptors:  *Foam  fractionation,  Separation 
techniques.  Foaming,  Detergents,  Surfactants, 
Water  purification,  *Foam  separation.  Flotation, 
Waste  water  treatment.  Sewage  treatment. 
Identifiers:  *Foam  coalescence.  Surface  viscosity, 
♦Bubble  fractionation,  *Adsorptive  bubble  separa- 
tion methods,  *Adsubble  methods. 

Drainage  and  coalescence  were  measured  within  a 
vertical  foam  fractionation  column  by  means  of 
electrical  conductivity  cells  mounted  internally  at 
various  levels.  Changes  in  bubble  size  were  mea- 
sured photographically.  Surfactants  included  (in 
turn)  Triton  X-I00,  albumin,  and  saponin,  in 
water.  Reflux  ratios  ranged  from  zero  to  infinity. 
Results  showed  that  coalescence  decreased  and 
overflow  increased  as  gas  rate  and  concentration 
increased.  A  higher  surface  viscosity  increased  the 
foam  stability.  Combining  experimental  results 
with  the  author's  established  theory  for  foam 
drainage  and  overflow,  reveals  apparent  non-New- 
tonian behavior  at  higher  surface  viscosity.  Also, 
new  theory  was  developed  for  the  increased  separa- 
tion obtainable  by  bubble  fractionation;  i.e.,  by  ver- 
tically elongating  the  liquid  pool  so  as  to  establish  a 
:oncentration  gradient  within  it  (Author) 
W68-00899 


PHOSPHOROUS  REMOVAL  IN  WASTEWATER 
BY  A  MODIFIED  ACTIVATED  SLUDGE 
PROCESS, 

Pilot  Plant.  Engineering  Dept.,  City  of  Trenton, 

Michigan. 

r.  L.Hennessey.  K.V.Maki.  and  E.  Y   Young. 

'aper    XV    presented    at    Phosphorus    Removal 

Workshop  Second  Session  Chicago,  Illinois  -  June 

!6-27,  1968.  19  pp.  6  fig,  3  tab. 

descriptors:  Water  pollution  control,  *Water  pol- 
ution  sources,  Abatement,  Eutrophication,  *Ac- 
ivated  sludge,  *Phosphates,  'Absorption, 
'Hydrogen  ion  concentration,  Treatment  facilities, 
)xygen  requirements,  Flocculation,  Chemical 
>recipitation. 

dentifiers:  'Hydrogen  ion  concentration.  Absorp- 
ion.  'Activated  sludge.  'Eutrophication, 
Phosphates,  'Waste  treatment,  Biocontrol. 

^  10  gpm  pilot  plant  was  installed  at  the  City  of 
rrenton  to  demonstrate  phosphorus  removal  using 
i  biological  system.  Results  obtained  at  the  San  An- 
onio  Plant  were  used  as  a  guide  to  determine  op- 
imum  operating  conditions  and  included:  ( 1 ) 
oration  time  and  quantity  of  air  supplied;  (2) 
-oncentration  of  mixed  liquor  suspended  solids; 
3)  Concentration  of  dissolved  oxygen  in  the  aera- 
or.  A  six-month  trial  period  showed  that 
mosphorus  removal  could  not  be  achieved  by  any 
ombination  of  these  parameters.  Both  anaerobic 
md  acid  stripping  of  the  'saturated'  return  sludge, 
is  reported  by  Levin,  were  then  investigated.  The 
mie  required  to  reach  release  levels  of  phosphorus 
'y  the  anaerobic  process  as  compared  with  the 
evels  attained  by  batch  acid  stripping  was  exces- 
ive.  so  a  continuous  acid-stripping  process  was  put 


into  operation.  66  deg.  sulfuric  acid  is  used  to 
maintain  the  pH  in  the  stripping  tank  between  4 
and  5,  which  results  in  release  of  stored 
phosphorus.  The  stripped  sludge  is  elutriated  and 
returned  to  the  aerator  where  the  dissolved  oxygen 
concentration  is  maintained  between  4  and  6  ppm. 
Bacterial  viability  remains  good  above  pH  4. 
Results  obtained  thus  far  show  phosphorus 
removals  of  50-70%,  but  with  modifications,  80% 
removal  is  projected.  (Maki-City  of  Trenton) 
W68-00909 
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DESIGN  OF  WASTE  DISPOSAL  WELLS, 

Ground  Water  Associates,  Norman,  Okla. 

John  H.  Marsh. 

Ground  Water,  Vol  6,  No  2,  pp  4-8,  Mar-Apr  1968. 

5  p,  6  fig,  3  ref. 

Descriptors:  'Injection  wells,  'Waste  disposal.  In- 
dustrial wastes,  'Water  pollution  control.  Water 
wells.  Well  casings.  Corrosion,  'Well  screens, 
'Drilling  fluids.  Logging  (Recording),  Pressure 
head.  Rotary  drilling.  Liquid  wastes. 
Identifiers:  Disposal  well  completion  methods.  Cas- 
ing perforation.  Gravel  packing.  Corrosion-re- 
sistant tubing.  Corrosion-resistant  screening. 

Basic  design  principles  for  disposal  wells  are 
presented,  and  2  recently  constructed  wells  for 
disposal  of  very  corrosive  refinery  waste  are 
described.  Many  disposal  wells  are  constructed 
using  oil  well  completion  techniques  which  are 
greatly  inferior  to  modern  water  well  technique,  for 
disposal-well  purposes.  Oil  well  drilling  with 
bentonite  mud  tends  to  plug  pores,  and  the  com- 
mon practice  of  cementing  casing  and  gun  per- 
forating the  selected  disposal  interval  provides  in- 
sufficient area  for  efficient  outflow.  Drilling  with 
organic  mud  which  breaks  down  after  use  and  the 
setting  of  screen  instead  of  perforated  casing 
greatly  enhances  the  access  of  fluids  to  the  injec- 
tion zone.  Design  requirements  for  disposal  wells 
are  the  same  as  for  water  wells  with  the  additional 
considerations  of  aquifer  protection  by  selection  of 
a  zone  bounded  by  aquicludes,  positive  sealing  of 
casing  through  the  aquiclude,  protection  of  casing 
from  the  fluid  in  the  injection  string,  preventing 
clogging  by  precipitates  or  sediment,  and  use  of 
screen  with  enough  opening  area  to  keep  flow  rate 
under0.05  ft  per  sec.  (Knapp-USGS  ) 
W68-00659 


DEEP  INJECTION  WELLS. 

Water  Well  J,  Vol  22,No8,pp  12-1  3,  Aug  1968.2 
p,  I  fig.  I  tab. 

Descriptors:  'Waste  water  disposal,  'Injection 
wells,  Geologic  formations.  Injection,  Industrial 
wastes.  Chemical  wastes. 

Identifiers:  'Injection  rates,  'Injection  pressures. 
Injection  well  locations. 

The  information  available  on  industrial  waste  injec- 
tion wells  is  summarized.  The  data  from  1 10  wells 
listed  by  FWPCA  are  analyzed.  About  82%  of  the 
wells  are  used  by  chemical  and  pharmaceutical 
plants,  refineries,  natural  gas  plants,  and  metal 
product  plants.  The  depth  range  is  a  few  hundred  to 
over  12,000  ft,  but  64%  are  less  than  4,000  and 
92%  are  less  than  6,000  feet  deep.  Injection  is  into 
unlithified  sand  in  33%,  sandstone  in  41%,  and  car- 
bonates in  22%.  Of  the  remaining  5,  the  Rocky 
Mountain  Arsenal  Well  is  in  fractured  Precambrian 
gneiss;  a  paper  mill  well  is  in  fractured  Precambrian 
gneiss  and  younger  sandstones  and  carbonates;  and 
3  wells  are  injecting  into  evaporites.  Injection  rates 
vary  from  a  few  to  over  900  gpm,  with  34%  less 
than  100  gpm  and  78%  less  than  400  gpm.  Existing 
injection  systems  are  concentrated  in  the  north- 
central  and  Gulf  Coast  areas.  (Knapp-USGS) 
W68-00807 
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HOW  TO  BURY  A  MAJOR  POLLUTION 
PROBLEM. 

Water  Well  J,  Vol  22,  No  8,  p  20,  Aug  1968.  I  p,  1 
fig- 

Descriptors:  'Waste  water  disposal,  'Injection 
wells,  Geologic  formations.  Injection,  Industrial 
wastes.  Chemical  wastes,  Waste  water.  Treatment, 
Ohio. 

Identifiers:  'Injection  rates.  Injection  well  con- 
struction. 

An  injection  well  is  being  constructed  in 
Middletown,  Ohio,  to  dispose  of  spent  steel  mill 
pickle  liquor.  The  disposal  horizon  is  the  Mt.  Simon 
sandstone,  about  3000  ft  deep,  just  above  the 
Precambrian  basement.  The  formation's  porosity  is 
8  to  22%,  and  the  disposal  zone  is  274  ft  thick.  The 
well  will  meet  rigid  state  specifications  to  eliminate 
any  contamination  of  usable  groundwater.  It  is 
cased  and  cemented  from  the  surface  to  the 
disposal  zone.  The  surface  casing  is  also  cemented. 
Oil  under  higher-than-injection  pressure  will  isolate 
the  coated  injection  tubing  from  the  casing  to  con- 
trol accidental  leakage.  The  pumps  are  made  of 
corrosion-resistant  titanium-palladium  alloys.  All 
sediment  over  2-micron  size  will  be  removed  from 
the  waste  before  injection.  The  planned  injection 
rate  is  70  gpm,  considerably  below  capacity.  (K- 
napp-USGS) 
W68-00808 


EXTERNALITIES      AND      EMPIRICISM      IN 
WATER  RESOURCES, 

Economic  Research  Service,  U  S  Dept.  of  Agricul- 
ture, Corvallis,  Oregon. 
For  primary  bibliographic  entry  see  Field  06B. 
For  abstract,  see  . 
W68-00888 


SOME  RELATIONSHIPS  BETWEEN  WATER 
POLLUTION  AND  INDUSTRIAL  DEVELOP- 
MENT IN  SOUTH  CAROLINA, 

Clemson  Univ.,  Clemson,  S.  C.  Water  Resources 

Research  Institute. 

James  M.  Stepp. 

Completion  Report,  OWRR  Project  No.  A-002-SC, 

August  1968. 

Descriptors:    'Industrial    wastes,    'Waste    water 

disposal,  'Waste  water  treatment,  'Canneries,  Soil 

disposal     fields.     Lagoons,     Cost     comparisons, 

Benefits. 

Identifiers:  Manufacturing,  South  Carolina,  Water 

use,    Water    pollution,    Waste    treatment.    Cost, 

Economics 

There  were  four  separable  parts  of  this  research 
project:  (I)  Compilation  of  data  on  water  supply 
and  utilization,  amount  and  strength  of  effluent, 
wastewater  disposal  and  treatment,  employment, 
and  local  taxes  paid  for  135  wet-process  South 
Carolina  manufacturing  plants.  (2)  Study  of  indus- 
trial wastewater  treatment  costs  in  South  Carolina 
by  applying  hydrological,  engineering  and 
economic  principles  to  readily-available  data.  (3) 
An  engineering-economic  analysis  of  alternative 
methods  and  costs  of  disposing  of  peach  canning 
wastes.  (4)  A  mail  survey  of  industrial  waste  treat- 
ment by  South  Carolina  municipalities.  In  terms  of 
total  volume  of  wastewater,  BOD  and  suspended 
solids,  the  textile  industry  is  the  greatest  industrial 
pollutor  of  South  Carolina's  waters,  but  the  paper 
industry  has  a  higher  level  of  pollution  per  worker 
employed  and  per  dollar  of  local  taxes  paid.  The 
study  of  peach  canneries  indicated  that  the  least- 
cost  system  of  waste  disposal  under  most  of  the 
conditions  analyzed  was  spray  irrigation  of  vegeta- 
tion-covered land.  (Author) 
W68-00895 
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5F.  Water  Treatment  and 
Quality  Alteration 


WATER  QUALITY  AND  WASTE  ASSIMILA- 
TIVE CAPACITY  OF  AN  IMPOUNDMENT  OF 
RECENT  ORIGIN, 

Clemson  Univ.,  Clemson,  S.  C.  Water  Resources 

Research  Institute. 

Alfred  T.  Wallace,  and  A.  Ray  Abernathy. 

Termination  Report  for  Project  A-007-SC  from  the 

Water    Resources    Research    Institute,    Clemson 

University. 

Descriptors:     Water    quality,     *Self-purification. 

♦Dispersion,     Impoundments,     Waste     disposal. 

Reservoirs,    Turbulence,    'Organic    matter,    Dye 

releases. 

Identifiers:  Waste  assimilative  capacity,  Dissolved 

organic  matter,  Hartwell  Reservoir. 

The  capacity  of  a  restricted  portion  of  Hartwell 
Reservoir  to  assimilate  treated  domestic  sewage 
was  studied  with  regard  to  dispersion  and  reaera- 
tion.  Wind  action  was  found  to  be  controlling.  A 
mathematical  analysis  of  dispersion  in  a  turbulent 
basin  was  developed.  Rhodamine  WT  and  a  Turner 
Fluorometer  were  used  in  field  studies.  41 
references  included.  A  separate  study  was  the 
evaluation  of  methods  for  quantitative  analysis  of 
dissolved  organic  matter  in  lake  water  The  method 
selected  included  vacuum  concentration,  freeze 
drying,  and  combustion  analysis  of  the  dry  residue. 
40  annotated  references  included.  (Author) 
W68-00896 


SEASONAL  OBSERVATIONS  OF  LIMNOLOG1- 
CAL  PARAMETERS  IN  A  LARGE 
SOUTHEASTERN  RESERVOIR, 

Georgia  Univ.,  Athens. 

Roger  Barnhart,  and  Daniel  Holder. 

Completion  Report  for  Office  of  Water  Resources 

Research  Project  B-002-GA. 

Descriptors:  *Hypolimnion,  'Limnology,  'Ther- 
mocline,  *Zooplankton,  "Cold-water  fisheries. 
♦Temperature,  'Reservoir  stratification,  Epilim- 
nion,  Dissolved  oxygen.  Morphometry,  Alkalinity, 
Water  quality,  Entrophication,  Phytoplankton 
blooms.  Chlorophyll  'a'.  Standing  crop,  Copepods. 
Rotifers,  Plankton  dynamics,  Solar  radiation. 
Identifiers:  Georgia,  Lake  Sidney  Lanier,  Ga., 
Chattahoochee  River,  Chestatee  River,  Flat  Creek 
Cove,  Secchi  disc  transparency. 

Study  of  the  limnology  of  Lake  Sidney  Lanier. 
Georgia,  from  February  1966  to  February  1967  in- 
dicates that  the  reservoir  productivity  is  low.  Anal- 
ysis of  the  lake's  oxygen  and  temperature  charac- 
teristics indicates  that  inflowing  rivers  did  not 
cause  a  density  current  to  pass  through  the  reser- 
voir. The  chemical  stratification  pattern  of  the  lake 
results  from  the  low  productivity  of  the  water  and 
the  cold  hypolimnetic  temperatures.  During  late 
summer  stratification,  a  restricted  zone  of  ox- 
ygenated water  in  the  upper  hypolim  nion  was  suita- 
ble for  the  introduced  trout  fishery.  Semi-uniform 
vertical  distribution  of  chlorophyll  'a'  content  and 
net  zooplankton  were  maximal  in  the  lower  epilim- 
nion  and  upper  metalimnion  and  decreased  above 
and  below  these  regions.  Copepods  were  dominant 
during  the  late  winter  and  early  spring  months,  and 
rotifers  were  dominant  during  the  spring  and  fall 
months.  Continued  pollution  of  the  reservoir  will 
speed  up  its  eutrophication,  leading  to  the  detri- 
ment of  the  established  trout  fishery,  to  the  decline 
of  the  other  high  quality  sport  fisheries,  and  to 
changes  in  the  water  color  which  will  lower  the 
aesthetic  value  of  the  reservoir.  (WRC-Ga) 
W68-00903 


INCREASED        LEGAL        SUPPORT        FOR 
FLUORIDATION, 

James  A.Tobey. 

Public  Works,  Vol  96,  No  10,  pp  92-94.  Oct  1965. 

3  p,  1 1  ref. 


Descriptors:  'Fluoridation,  'Judicial  decisions. 
Legal  aspects,  Social  aspects,  Illinois,  Michigan, 
Florida,  Public  health.  Water  supplies.  Municipal 
water,  Water  purification,  'Public  water  supply, 
Water  law. 
Identifiers:  'Police  power. 

Court  decisions  dealing  with  the  legality  of 
fluoridation  of  public  water  supplies  are  examined. 
Fluoridation  has  been  upheld  as  a  valid  exercise  of 
the  state  police  power  by  the  courts  of  Final  Appeal 
in  1 1  states.  The  U .  S.  Supreme  Court  has  thus  far 
refused  to  review  any  of  these  decisions.  In 
Rogowski  v  City  of  Detroit,  347  Mich  408,  132  N 
W  2d  16  (1965),  the  plaintiff  attacked  the  city's 
fluoridation  ordinance  on  numerous  grounds  set 
forth  in  the  article.  The  city  introduced  statements 
by  public  officials,  scientific  organizations,  and 
professional  associations  as  to  the  benefits  of 
fluoridation.  The  court  upheld  the  ordinance. 
Fluoridation  cases  in  Illinois,  Florida,  Connecticut, 
and  other  states  are  discussed.  The  author  con- 
cludes that  fluoridation  has  been  established  as  a 
valid  and  reasonable  exercise  of  the  police  power 
by  the  state  or  its  municipal  agencies.  ( Kirkconnell- 
Fla) 
W68-00920 

5G.  Water  Quality  Control 

REPORT  OF  THE  COMMITTEE  ON  WATER 
QUALITY  CRITERIA. 

National  Technical  Advisory  Committee  on  Water 
Quality  Criteria. 

Fed  Water  Pollut  Contr  Admin,  U  S  Department  of 
the  Interior,  Washington.  D  C,  234  p.  Apr  1 ,  1968. 
7  fig,  5 1  tab,  473  ref,  2  append. 

Descriptors:  'Standards,  Administration,  Control, 
Governments,    Specifications,    'Water    pollution. 
Water  quality.  Water  utilization.  Water  quality  act. 
Water  quality  control. 
Identifiers:  'Water  quality  criteria.  FWPCA. 

Water  quality  criteria  are  established  in  ac- 
cordance with  the  Water  Pollution  Control  Act. 
The  major  water  use  categories  for  which  criteria 
have  been  established  are  Recreational  and 
Esthetics,  Public  Supply,  Fish  and  Wildlife, 
Agricultural,  and  Industrial.  Specific  recommenda- 
tions have  been  made  for  concentrations  of  all  con- 
taminants that  affect  each  water  use.  The  criteria 
are  not  based  on  maximum  tolerable  concentra- 
tions but  on  careful  judgments  of  maximum  desira- 
ble levels  of  contamination.  Large  safety  factors 
are  used  when  there  is  uncertainty  of  exact  effects, 
for  instance,  in  the  tolerance  of  fish  to  insecticides 
or  the  possible  biological  accumulation  of  toxic 
agents  in  tolerant  species  used  for  food  supply.  (K- 
napp-USGS) 
W6§-00656 


are  specifically  exempted  from  the  Act,  and 
discharges  of  industrial  wastes  and  acid  mine 
drainage  are  exempted  until  the  Board  determines 
that  there  is  a  practical  method  for  removing  their 
polluting  properties.  All  proceedings  of  the  Board 
must  be  in  accord  with  the  provisions  of  the  Ad- 
ministrative Procedure  Act.  (Smith-FIa) 
W68-00747 


WATER  POLLUTION  CONTROL, 

Ohio  State  U.Columbus. 

GwynneB.  Myers. 

OhioSLJ.Vol  12.  No  3.  pp  376-380,  Spring  1951. 

5  p,  32  ref. 

Descriptors:  'Ohio,  'Water  pollution  control,  Pol- 
lution abatement.  Legislation,  Permits.  Administra- 
tive agencies.  Regulation,  Legal  aspects. 
Identifiers:  Deddens'  Act. 

This  is  an  analysis  of  the  'Deddens'  Act',  which  is 
the  first  attempt  to  establish  a  comprehensive  state 
program  of  water  pollution  control  in  Ohio.  The 
Act  is  administered  by  the  Water  Pollution  Control 
Board,  which  is  made  a  part  of  the  Department  of 
Health.  The  Board  has  powers  to  investigate;  issue, 
revoke,  or  modify  orders,  and  establish  and  ad- 
minister a  permit  system,  among  others.  Violations 
of  the  provisions  of  the  act  are  misdemeanors,  and 
may  also  be  enjoined.  Definitions  of  pollution, 
waters  of  the  state ,  and  persons  are  broad  in  scope, 
while  other  frequently  used  terms  are  given  their 
customary  definition.  Certain  kinds  of  discharge 


OPTIMAL  RELEASE  SEQUENCES  FOR 
WATER  QUALITY  CONTROL  IN  MULTIPLE- 
RESERVOIR  SYSTEMS, 

Univ  of  Michigan,  Ann  Arbor;  U.  S.  Dept  of  Interi- 
or Office  of  Research  Administration,  Ann  Arbor, 
Mich. 

Norbert  A.  Jaworski,  Walter  J.  Weber,  Jr.,  and  Rolf 
A.  Deininger. 

Tech  Publication,  Joint  Res  Proj.  Annapolis  Sci 
Center,  Fed  Water  Pollut  Contr  Admin,  Apr  1 968. 
23 1  p.  34  fig,  20  tab,  90  ref,  5  append 

Descriptors.  Biochemical  oxygen  demand.  Com- 
puter programs,  dissolved  oxygen,  'Dynamic  pro- 
gramming. Economic  efficiency,  Mathematical 
models,  'Optimization,  Oxygen  sag.  Regulated 
flow,  eservoir  operation.  River  regulation,  River 
systems.  Simulation  analysis,  'Water  quality.  Con- 
trol. 
Identifiers:  Potomac  River  Basin. 

The  problem  of  determining  optimal  flow  releases 
for  water  quality  control  was  structured  as  a  con- 
verging branch,  multistage  dynamic  programming 
model.  The  model  had  five  options  for  determining 
optimal  releases.  They  were  ( 1 )  min  DO  deficit  for 
a  given  BOD  state;  (2)  min  DO  deficit;  (3)  least- 
cost  reservoir  storage  for  a  given  BOD  stage;  (4) 
least-cost  reservoir  storage;  and  (5)  min  BOD  Pre- 
dictive algorithms  for  temperature.  BOD.  and  DO. 
based  on  a  modified  Streeter-Phelps'  equation, 
were  incorporated  in  the  model.  A  model  was 
developed  which  provided  mathematical  linkage 
for  the  quality  formulations  and  the  dynamic  pro- 
gram to  the  physical  features  of  a  basin.  Optimal 
releases  for  proposed  impoundments  in  the 
Potomac  River  basin  were  developed,  and  the  sen- 
sitivity of  the  releases  to  various  physical  and 
biochemical,  design  and  socio-economic  parame- 
ters was  investigated.  Further  developments  of  the 
model  were  suggested  and  extensive  discussions 
and  conclusions  were  presented.  (Gysi-Cornell) 
W68-00863 

RECENT  RESULTS  FROM  A  MATHEMATICAL 
MODEL  OF  WATER  POLLUTION  CONTROL 
IN  THE  DELAWARE  ESTUARY, 

Dept  of  Health.  Education  and  Welfare.  Philadel- 
phia. Pa. 

Robert  V.Thomann. 

Water  Resources  Res,  Vol  1,  No  3,  pp  349-359, 
July-Sept  1 965.  1 1  p,  4  fig,  I  tab.  4  ref. 

Descriptors.  Mathematical  models.  Oxygen  sag. 
•Dissolved  oxygen,  'Standards.  Input-output  anal- 
ysis. Biochemical  oxygen  demand.  'Estuaries. 
•Water  pollution  control,  'Linear  programming. 
Digital  computers.  Economic  efficiency.  Sewage 
effluents.  Sewage  treatment.  Stream  improvement. 
Identifiers:  Steady-state  responses.  Two-dimen- 
sional model.  Matrix,  Delaware  Estuary. 

The  basic  concepts  of  systems  analysis  and  op- 
timum (least-cost)  water  pollution  control  were  in- 
troduced. The  input-transformation-output  com- 
ponents of  a  system  were  illustrated  by  the  develop- 
ment of  a  model  based  on  the  classical  dissolved 
oxygen  sag  equation.  Equations  describing  the  time 
and  space  variability  of  DO  were  presented  and 
their  usefulness  discussed.  The  application  of  the 
mathematical  model  to  the  control  of  DO  in  the 
Delaware  Estuary  was  given.  The  estuary  was  di- 
vided into  30  reaches  of  10-20,000  feet  length 
each.  An  initial  program  was  written  which 
generated  information  on  the  input-output  func- 
tions. Unit  inputs  were  sequentially  placed  in  each 
section  of  the  estuary.  The  output  consisted  of  a  set 
of  coefficients  indicating  how   the   inputs  were 


36 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Water  Quality  Control— Group  5G 


dispersed  and  transported  up  and  down  the  estuary. 
A  second  program  incorporated  the  coefficients 
with  marginal  cost  functions  and  DO  goals  to  deter- 
mine the  least-cost  pattern  of  waste  removals.  A 
study  was  made  of  the  sensitivity  of  the  optimal 
solution  to  the  assumed  atmospheric  reaeration 
rate.  (Gysi-Cornell) 
W68-00866 


ECONOMIC  EVALUATION  OF  FLOW  AUG- 
MENTATION: A  SYSTEMS  ANALYSIS  CASE 
STUDY, 

Jerry  R.  Rogers,  and  Robert  S.  Gemmel. 

Proc  2 1st  Ind  Waste  Conf,  Part  1 ,  pp  568-580,  May 

1966.  13p,  1  fig,  6  tab,  5  ref. 

Descriptors:  Biochemical  oxygen  demand.  Digital 
computers.  Dissolved  oxygen,  Economic  efficien- 
cy. *Evaluation,  *Flow  augmentation,  Hydrologic 
data,  'Linear  programming,  Oxygen  requirements. 
River  systems.  Standards,  *Stream  improvement, 
•Waste  water  treatment,  Waste  dilution,  Water 
quality  control. 

Identifiers:  Fox  River  Illinois,  Dual  simplex 
method. 

Linear  programming  techniques  were  used  to  find 
the  regional  least  cost  solution  for  treatment  facili- 
ties required  to  meet  BOD  and  DO  constraints  on 
the  Fox  River  in  Illinois.  Possible  degrees  of  treat- 
ment were  assumed  to  vary  between  0-90%.  DO 
was  assumed  to  be  a  linear  function  of  upstream 
waste  additions.  The  dual  simplex  method  of  LP 
was  adapted  for  use  on  a  digital  computer.  Sample 
:omputer  outputs  were  presented  and  discussed. 
The  effects  of  various  flow  augmentations  upon  re- 
gional treatment  costs  during  low  flow  periods  were 
:ompared.  Flow  augmentation  of  200-250  cfs  was 
recommended.  It  was  concluded  that  LP 
:echniques  could  provide  efficient  analysis  of  com- 
)lex  river  systems,  but  that  careful  determination 
if  waste  deoxigenation  coefficients  was  required, 
unce  BOD  and  DO  profiles  were  sensitive  to  those 
jarameters.  (Gysi-Cornell) 
iV68-00868 


REGIONAL  WATER  QUALITY  MANAGEMENT 
A  PILOT  STUDY, 

rarnegie  Inst  of  Technology,  Pittsburgh,  Penn. 

terold  J.  Day,  F.  Trenery  Dolbear,  Jr.,  and  Morton 

Camien. 

'roc  First  Annu  Meeting  Amer  Water  Resources 

\ss,  Univ  of  Chicago,  pp  283-309,  Dec  1965.  27  p, 

4  fig,  9  ref.  v 

)escriptors:  Biochemical  oxygen  demand,  Dis- 
olved  oxygen,  *Economic  efficiency,  "Linear  pro- 
;ramming,  Optimization,  Steam  improvement, 
Water  quality  control,  Water  management  (Ap- 
ilied),  Standards,  *Regional  analysis,  Fixed  costs, 
liver  basin  development. 

dentifiers:  Integer  programming,  Dual  variables, 
diami  Basin,  Ohio. 


k  study  of  the  minimum  cost  attainment  of  water 
luality  standards  in  Great  Miami  River  Basin  in 
)hio  was  presented.  A  brief  description  of  the 
lydrologic  and  economic  aspects  of  the  basin  were 
iven.  A  modified  Streeter-Phelps  oxygen  sag 
nodel  was  used  in  constructing  a  linear  pro- 
ramming  problem  for  minimizing  costs  of  achiev- 
ig  quality  standards,  given  the  existing  treatment 
acihties.  The  model  used  '0-1 '  programming  to  ac- 
ount  for  the  fixed  charge  aspects  of  installing 
reatment  capacities,  and  integer  programming  to 
ccount  for  limited  levels  of  allowable  treatment, 
lesults  from  this  problem,  incorporating  data  from 
lie  Miami,  were  presented  and  discussed.  Long  run 
ricing  problems  were  outlined  and  potential  basin- 
'ide  treatment  techniques  were  listed  and 
iscussed.  (Gysi-Cornell) 
V68-00870 


VATER   POLLUTION   CONTROL   USING   BY- 
ASS  PIPING, 

Jniv  of  California,  Los  Angeles. 

'■  W.  Graves,  G.  B.  Hatfield,  and  A.  Whinston. 


Working  Pap  No  133,  Western  Manage  Sci  Inst, 
Univ  of  Calif,  Los  Angeles,  Mar  1968.  59  p,  9  fig,  7 
tab,  6  ref,  2  append. 

Descriptors:  "Linear  programming,  Digital  compu- 
ters. Dissolved  oxygen,  Economic  efficiency, 
Estuaries,  Oxygen  requirements,  "Pipelines,  Pump- 
ing, River  systems,  "Stream  improvement,  "Water 
pollution  control,  Waste  water  disposal,  Water 
conveyance. 

Identifiers:  Delaware  Estuary,  Generation  of  ele- 
ments, "By-pass  piping. 

Linear  programming  techniques  were  used  to  find 
the  least-cost  by-pass  piping  solution  for  various 
polluters,  when  quality  standards  in  several  seg- 
ments of  a  river  system  were  changed.  A  method 
for  the  solution  of  large  scale  linear  programming 
problems  was  presented.  It  resorted  to  'generation 
of  elements'  as  needed,  instead  of  carrying  a 
complete  simplex  tableau  and  updating  it  in  its  en- 
tirety at  each  pivot.  The  method  was  applied  to  the 
solution  of  a  by-pass  piping  problem  for  a  small 
hypothetical  river  system,  for  illustrative  purposes, 
and  then  applied  to  a  larger  real  piping  problem  for 
the  Delaware  Estuary.  The  84-mile  estuary  was  seg- 
mented into  30  sections  serving  44  waste 
discharges.  Solutions  for  two  DO  minimum  stan- 
dard vectors  were  compared.  It  was  concluded  that 
by-pass  piping  appeared  promising  as  a  solution  to 
water  pollution  problems,  but  that  optimal  solu- 
tions could  only  be  obtained  if  sufficient  reductions 
in  DO  levels  were  allowed  in  some  sections.  (Gysi- 
Cornell) 
W68-00872 


WATER  QUALITY  STANDARDS, 

Federal  Water  Pollution  Control  Administration. 
James  L.  Agee. 

J  Amer.  Water  Works  Assoc,  Vol  59,  No  I  2   pp 
1501-1503,  Dec  1967.  4  p. 

Descriptors:  "Water  Quality  Act,  "Water  pollution 
control,  Water  quality,  Water  pollution.  Water  pol- 
lution sources.  Legislation,  Federal  government, 
Water  law,  Impaired  water  quality,  Pollution  abate- 
ment, Waste  water  treatment. 
Identifiers:  "FWPCA,  "Interstate  waters. 

The  Water  Quality  Act  of  1965  required  each  state 
to  submit  to  the  Department  of  the  Interior  by  June 
30,  1967,  water  quality  standards  for  interstate 
water.  To  assist  the  states  in  setting  up  these  stan- 
dards the  FWPCA  issued  two  documents  in  1966- 
1967-'Guidelines  For  Establishing  Water  Quality 
Standards  for  Interstate  Waters'  and  'Necessary 
Supporting  Material  and  Implementation  Plan 
Contents.'  This  article  briefly  discusses  four  of  the 
guidelines  set  out  in  these  documents:  (1)  water 
quality  standards  should  be  designed  to  enhance 
tne  quality  of  water;  (2)  each  plan  should  contain 
sufficient  details  on  how  the  standards  will  be  im- 
plemented and  enforced;  (3)  each  plan  should  in- 
clude all  relevant  sources  of  pollution;  (4)  all 
wastes  draining  into  interstate  waters  which  are 
amenable  to  treatment  must  be  treated.  As  a  part  of 
the  comprehensive  water  quality  program  the 
FWPCA  has  formed  technical  advisory  committees 
on  public  water  supplies,  industrial  water  supplies, 
recreation,  and  fisn  and  aquatic  life  to  assist  the 
states  in  setting  up  water  quality  standards.  (Kirk- 
connell-FIa) 
W68-009I7 


THE  FATE  OF  PESTICIDES  APPLIED  TO  IR- 
RIGATED  AGRICULTURAL  LAND, 

State  of  California,  Fresno,  Department  of  Water 
Resources. 
Thomas  A.  Tamblyn. 

California  Department  of  Water  Resources  Bul- 
letin 174-1,  May  1  968,  30  p,  2  fig,  16  tab. 

Descriptors:  "Tile  drainage,  "Chlorinated 
hydrocarbon  pesticides,  "Pesticide  residues, 
"Leaching,  "Pesticide  kinetics. 

The  first  two  years  of  a  study  of  the  fate  of  pesti- 
cides are  presented.  The  work  was  conducted  on  a 


1 10-acre  test  plot  in  western  Fresno  County.  The 
soil  of  the  plot  is  Lethent  silty  clay  loam,  strong  al- 
kali. By  applying  DDT  and  Lindane  to  the  plot,  and 
measuring  the  chlorinated  hydrocarbon  pesticide 
content  in  and  the  quantities  of  the  applied  water, 
tailwater  (surface  runoff),  tile  drainage  and  soil,  it 
was  concluded  ( I )  the  pesticide  content  of  tile 
drainage  is  not  significantly  greater  than  that  of  the 
applied  water  when  pesticides  of  low  solubility  are 
applied,  (2)  the  concentration  in  tile  drainage  of  a 
more  soluble  pesticide  is  significantly  higher  than 
that  of  the  applied  water,  ( 3 )  the  pesticide  concen- 
trations found  in  soil  vary  with  time  at  a  rate  that  is 
proportional  to  the  concentration  present.  The  rate 
of  change  is  also  influenced  by  moisture  conditions 
of  the  soil  environment.  The  nature  of  this  variation 
indicates  that  some  of  the  pesticides  in  the  soil  are 
decomposing  in  place,  (4)  effluent  from  tile 
drainage  did  not  appear  to  remove  an  appreciable 
quantity  of  chlorinated  hydrocarbonic  material 
from  the  field,  and  (5)  more  pesticide  is  removed 
through  decomposition  in  the  soil  than  through 
leaching.  (Beck-Calif) 
W68-00919 

THE    CLEAN    RIVERS    BILL:    A    CRITICAL 
REVIEW, 

John  E.  Kinney. 

Water  and  Sewage  Works,  Vol  1 13,  No  4,  pp  154- 

155,  April  1966.  2  p. 

Descriptors:  "Federal  government,  "Legislation, 
Water  pollution  control,  Water  Resources  Planning 
Act,  "Administration,  Administrative  agencies, 
Water  law,  Legal  aspects,  Water  policy.  Political 
aspects.  Water  resources  development,  Water 
Quality  Act. 
Identifiers:  "Clean  Rivers  Bill. 

The  1966  Clean  Rivers  Bill  (S  2987  and  HR 
1 3 1 04 )  is  criticized  on  the  grounds  that  it  conflicts 
with  the  1965  Water  Resources  Planning  Act  and 
the  1965  Water  Quality  Act.  The  Clean  Rivers  Bill 
attempts  to  over-centralize  the  administration  of 
many  local  and  area  water  pollution  projects  in  the 
Secretary  of  the  Interior,  rather  than  allowing  these 
problems  to  be  dealt  with  as  part  of  regional  water 
resources  planning  projects.  Ten  specific  criticism 
are  leveled  at  the  Bill,  all  in  the  general  area  of  too 
much  central  control  of  problems  which  require 
local  flexibility.  The  author  suggests  that  this 
legislation  would  be  detrimental  to  a  workable 
federal  program  of  water  pollution  control.  (Kirk- 
connell-FIa) 
W68-00921 


'DISPERSION  DURING  FLOW  IN 

HETEROGENEOUS  POROUS  MEDIA', 

Purdue  Research  Foundation,  Lafayette. 
Robert  A.  Greenkorn. 

Progress  Report  on  Grant  No.  WP-0 1048-01  ESFA 
( 1 ).  Federal  Water  Pollution  Control  Administra- 
tion, 1968. 

Descriptors:    "Dispersion,   "Heterogeneity,   Flow, 
Permeability,        Pore        pressure,        Equations, 
"Anisotropic,  Velocity,  Statistical  model. 
Identifiers:  Longitudinal,  Transverse,  Glass  beads, 
Tensor,  "Non-uniform,  Continuum  theory. 

Longitudinal  dispersion  coefficients  were  deter- 
mined in  four  six-inch  linear  models  each  packed 
with  different  size  glass  beads.  These  four  pieces 
were  connected  in  four  different  arrangements  and 
longitudinal  dispersion  determined  for  each  ar- 
rangement. The  results  for  the  individual  pieces 
show  a  significant  difference  in  dispersion  coeffi- 
cient with  bead  size  or  heterogeneity  and  in  the  ex- 
ponent n  of  D=av  to  n  power.  The  dispersion  coef- 
ficient shows  a  significant  change  with  rearrange- 
ment; however  reverse  flow  for  a  given  arrange- 
ment gives  the  same  result.  Breakthrough  curves 
measured  in  a  radial  model  packed  with  alternate 
layers  of  beads  depend  on  direction.  The  parame- 
ters for  a  statistical  model  of  a  porous  medium  with 
non-uniform  capillary  pores  were  determined  from 
capillary  pressure,  permeability,  longitudinal,  and 
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transverse  dispersion  measurements.  The  usual 
dispersion  equation  can  be  derived  by  volume- 
averaging  the  transport  equations,  however,  the 
dispersion  tensor  contrary  to  previous  formulation 
for  non-uniform,  anistropic  porous  media  contains 
both  linear  and  quadratic  velocity  terms.  In  the 
coming  year  measurements  of  dispersion  in 
heterogeneous,  non-uniform,  anistropic  bead  packs 
will  be  completed.  Results  will  be  used  to  improve 
the  statistical  and  continuum  theories.  (Author) 
W68-00922 


FUTURE  DEVELOPMENT  OF  THE  GROUND- 
WATER RESOURCE  IN  THE  LOWER  GREAT 
MIAMI  RIVER  VALLEY,  OHIO -PROBLEMS 
AND  ALTERNATIVE  SOLUTIONS, 

U  S  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see  . 

W68-00961 


WATER  AND  WASTEWATER  ENGINEERING, 

Harvard  Univ,  Johns  Hopkins  Univ,  and  Univ  of  N 

C. 

For  primary  bibliographic  entry  see  Field  03B. 

For  abstract,  see  . 

W68-00966 


INFILTRATION  AND  PERCOLATION  STUDIES 
OF  SULFIDES  AND  SEWAGE  CAR- 
BONACEOUS MATTER, 

Hawaii  Univ,  Honolulu. 

For  primary  bibliographic  entry  see  Field  02G. 

For  abstract,  see  . 

W68-01010 

06.  WATER  RESOURCES 
PLANNING 


6A,  Techniques 
OF  Planning 


HYDROPOWER       PROJECT      OUTPUT      OP- 
TIMIZATION, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  08C. 

For  abstract,  see  . 

W68-00862 


OPTIMAL  RELEASE  SEQUENCES  FOR 
WATER  QUALITY  CONTROL  IN  MULTIPLE- 
RESERVOIR  SYSTEMS, 

Univ  of  Michigan,  Ann  Arbor;  U.  S.  Dept  of  Interi- 
or, Office  of  Research  Administration.  Ann  Arbor, 
Mich. 

For  primary  bibliographic  entry  see  Field  05G. 
For  abstract,  see  . 
W68-00863 


DISCUSSIONS  OF  PRELIMINARY  OPTIMIZA- 
TION OF  AN  AQUEDUCT  ROUTE, 

Technion,  Haifa,  Israel;  Univ  of  Michigan,  Ann  Ar- 
bor. 

Nathan  Buras,  and  Rolf  A  Deininger. 
Amer  Soc  Civil  Eng  Proc,  Vol  91.  No  IR  4.  pp  92- 
94,  Dec  1965.  3  p.  5  ref. 

Descriptors:  'Aqueducts,  Alternative  costs.  Dis- 
tribution systems.  Dynamic  programming. 
Economic  efficiency,  Estimated  costs,  'Future 
planning  (Projected),  'Hydraulic  design.  Mathe- 
matical models.  Networks,  'Optimization,  Proba- 
bility, Water  conveyance.  Water  delivery.  Water 
resources  development. 

Identifiers:  Deterministic  estimate,  Probabilistic 
estimate. 

Two  discussions  of  an  earlier  paper  on  the  'Prelimi- 
nary Optimization  of  an  Aqueduct  Route'  were 
presented.  The  earlier  paper  had  concluded  that 
the  optimum  route  across  a  plane  would  be  a  com- 


bination of  one  'lift'  and  one  or  two  'reaches'.  The 
first  discussion  suggested  that  direct  pumping  from 
the  lower  to  the  upper  extremity  may  be  a  third 
possible  optimal  solution.  A  mathematical  model 
was  presented  which  would  check  for  that  possibili- 
ty. The  second  discussion  suggested  that  rather 
than  a  simplified  'one  source-one  sink'  system,  a 
generalized  multi-source  and  sink  system  might 
have  been  modelled.  The  structure  of  the  general 
problem  was  given.  A  few  examples  of  the  general 
problem  were  referenced.  It  was  also  suggested  that 
rather  than  choosing  deterministic  values  for  the 
estimated  'link'  costs,  probabilistic  estimates  as  had 
been  used  in  PERT  networks,  should  be  used. 
Finally  it  was  mentioned  that  since  water  resources 
projects  are  characterized  by  changing  imputs  and 
outputs  with  time,  the  dynamic  aspects  of  the 
model  would  be  of  interest.  (Gvsi-Cornell) 
W68-00864 


FINDING  RESERVOIR  OPERATING  RULES, 

Fed  Water  Pollut  Contr  Admin,  U.  S.  Dept  of  the 

Interior,  Washington,  D.  C. 

George  K  Young,  Jr. 

Amer  Soc  Civil  Eng  Proc,  Vol  93,  No  HY  6,  pp 

297-321 ,  Nov  1967.  25  p.  2  fig.  4  tab,  26  ref. 

Descriptors:  'Reservoir  operating,  'Dynamic  pro- 
gramming. Simulation  analysis.  Optimization, 
Queueing  theory.  Statistical  models.  'Monte  Carlo 
method.  Regression  analysis.  Least  squares 
method. 

Deterministic  forward-looking  dynamic  pro- 
gramming was  used  with  hydrologic  simulation  to 
find  optimal  reservoir  operating  rules.  The  objec- 
tive was  to  find  the  annual  operating  policy  of  a  sin- 
gle reservoir  such  that  the  expected  economic  loss 
associated  with  each  draft  rate  was  minimized.  A 
mathematical  model  was  presented  Two  loss  func- 
tions were  solved  using  the  Monte  Carlo  scheme 
which  arrived  at  estimated  optimal  policies  using 
least  square  regression.  Results  were  presented  in 
tables.  A  hypothetical  example  was  solved.  The  fol- 
lowing inferences  were  made:  ( 1 )  Markov  correla- 
tion does  not  influence  the  time  independent  op- 
timal policy;  (2)  the  standard  policy  is  not  neces- 
sarily optimal  for  strictly  convex,  twice  differentia- 
ble  loss  fn;  (3)  the  standard  policy  is  optimal  for 
some  piece-wise  linear  loss  fn;  and  (4)  forecasting 
can  decrease  quadratic  losses  but  not  piece-wise 
linear  losses.  (Gablinger-Cornell) 
W68-00865 


RECENT  RESULTS  FROM  A  MATHEMATICAL 
MODEL  OF  WATER  POLLUTION  CONTROL 
IN  THE  DELAWARE  ESTUARY, 

Dept  of  Health,  Education  and  Welfare,  Philadel- 
phia, Pa. 

For  primary  bibliographic  entry  see  Field  05G. 
For  abstract,  see  . 
W68-00866 


A  METHOD  OF  SCHEDULING  OPTIMUM 
OPERATION  OF  ONTARIO  HYDRO'S  SIR 
ADAM  BECK-NIAGARA  GENERATING  STA- 
TION, 

The  Hydro-Electric  Power  Commission  of  Ontario. 

Toronto,  Canada. 

For  primary  bibliographic  entry  see  Field  08C. 

For  abstract,  see  . 

W68-00867 


ECONOMIC  EVALUATION  OF  FLOW  AUG- 
MENTATION: A  SYSTEMS  ANALYSIS  CASE 
STUDY, 

For  primary  bibliographic  entry  see  Field  05G. 

For  abstract,  see  . 

W68-00868 


EXPERIENCE  WITH  PRELIMINARY  SYSTEM 
ANALYSIS  FOR  RIVER  BASINS, 

Massachusetts  Inst  of  Technology.  Cambridge. 
Ronald  T.  McLaughlin 


Pap,  Int  Conf  Water  for  Peace,  No  P/408,  May 
1967.  1 2  p,  4  fig,  20  ref. 

Descriptors:  Constraints,  Design  criteria,  'Linear 
programming,  Hydrologic  data,  Mathematical 
models,  'Project  planning,  'River  basin  develop- 
ment, 'Systems  analysis,  Water  resources  develop- 
ment, Optimization,  Planning,  River  basins.  Reser- 
voir design. 

Identifiers:  Sensitivity  analysis,  Maule  River  Chile, 
Neveri  River  Venezuela. 

The  case  studies  of  two  river  basins  (Maule  River, 
Chile  and  Neveri  River,  Venezuela)  to  which 
systems  analysis  had  been  applied  as  part  of  the 
planning  process,  were  presented.  The  physical, 
economical,  hydrologic  and  water  use  aspects  of 
the  basin  were  described.  The  data  collection  and 
system  identification  phases  of  planning  were 
discussed  Objective  functions  and  decision  varia- 
bles were  defined,  and  linear  programming  models 
were  structured  for  both  basins.  Only  physical  con- 
straints were  considered  in  the  initial  studies.  Other 
search  techniques,  and  the  general  use  of  sensitivity 
analyses  were  discussed.  Results  of  the  basin  stu- 
dies were  presented.  It  was  concluded  that  linear 
programming,  even  with  approx  data  increases  the 
understanding  of  the  planning  problem,  and  that 
sensitivity  analysis  and  the  subdivision  of  the 
system  for  detailed  analysis  were  relatively  impor- 
tant in  the  initial  phases  of  planning.  (Gysi-Flal 
W68-00869 


REGIONAL  WATER  QUALITY  MANAGEMENT 
-  A  PILOT  STUDY, 

Carnegie  Inst  of  Technology.  Pittsburgh.  Penn. 
For  primary  bibliographic  entry  see  Field  05G 
For  abstract,  see  . 
W68-00870 


WATER   POLLUTION   CONTROL   USING   BY- 
PASS PIPING, 

Univ  of  California,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  05G 

For  abstract,  see  . 

W68-00872 


WATER  QUALITY  MANAGEMENT  -  THE 
PLANNING  OF  ECONOMICALLY  OPTIMAL 
POLLUTION  CONTROL  SYSTEMS, 

Univ.  of  Michigan,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  05D. 

For  abstract,  see  . 

W68-00873 


COMPUTATION  OF  OPTIMUM   REALIZABLE 
UNITHYDROGRAPHS, 

Massachusetts  Institute  of  Technology,  Cambridge; 

Univ  Nacional  de  Colombia,  Medellin. 

For  primary  bibliographic  entry  see  Field  02A. 

For  abstract,  see . 

W68-00874 


THE   POLLUTION   CONTROL   MODELS   AND 
THEIR  RESULTS, 

Harvard  Univ,  Cambridge.  Mass. 

For  primary  bibliographic  entry  see  Field  05D. 

For  abstract,  see . 

W68-00877 


COMPUTER     MODELS    OF    WASTE-WATER 
COLLECTION  SYSTEMS, 

Harvard  Univ,  Cambridge,  Mass. 

Melvin  E.  Holland. 

Ph  D  Thesis,  Eng,  Harvard  Univ.  May  1966.  95  p. 

1 7  fig,  7  tab,  13  ref,  3  append. 

Descriptors:  Computer  programs.  Design  criteria. 
Constraints.  Design  standards.  'Hydraulic  design. 
Mathematical  models,  'Computer  models, 
♦Wastewater  disposal.  Pipes.  Optimization.  Project 
planning.  Sampling.  Stochastic  processes. 
Identifiers:  Non-linear  programming.  Sensitivity 
analysis. 


38 


WATER  RESOURCES  PLANNING-Field  06 
Evaluation  Process— Group  6B 


A  non-linear  programming  technique  was  used  to 
find  the  optimal  design  solution  for  a  waste-water 
collection  system.  The  state  variables,  (system 
layout,  pipe  lengths  and  ground  elevations)  were 
assumed  to  be  given.  In  a  first  model,  the  pipe 
diameters  were  assumed  to  be  continuously  varying 
decision  variables.  The  cost  minimization  was 
qualified  by  design  constraints  (max  and  min 
velocities,  min  pipe  depths,  etc.)  and  physical  con- 
straints (Manning  and  continuity  eqns).  The  objec- 
tive function  was  shown  to  be  convex  over  the 
feasible  region,  indicating  that  the  computer  solu- 
tion was  a  global  minimum.  In  a  second  model,  ran- 
dom sampling  was  used  to  obtain  a  discrete  solu- 
tion. Only  discrete  commercially  sized  pipes  were 
allowed.  Two  methods  of  solution  were  presented, 
one  which  started  with  an  approximation  to  the 
continuous  solution,  and  another  which  used  an 
iterative  approach.  A  sensitivity  analysis  con- 
sidered the  effect  of  design  parameter  variation  on 
the  continuous  solution.  Flow  charts  of  the  com- 
puter programs  were  appended.  (Gysi-Cornell) 
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MATHEMATICAL  MODEL  FOR  WATER  POL- 
LUTION CONTROL  STUDIES, 

Northeastern  Univ.  Boston,  Mass;  New  York  Univ, 

New  York. 

For  primary  bibliographic  entry  see  Field  05D. 

For  abstract,  see  . 
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REPORT  OF  THE  COMMITTEE   ON   WATER 
QUALITY  CRITERIA. 

National  Technical  Advisory  Committee  on  Water 

Quality  Criteria. 

For  primary  bibliographic  entry  see  Field  05G. 

For  abstract,  see . 
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\  GENERAL  PLAN  FOR  THE  DEVELOPMENT 
3F  THE  RESEARCH  TRIANGLE  REGION  AS 
\FFECTED  BY  WASTE  DISPOSAL  AND 
WATER  RESOURCES. 

Research  Triangle  Regional  Planning  Commission 

Raleigh,  North  Carolina. 

■or  primary  bibliographic  entry  see  Field  05D. 

■or  abstract,  see  . 
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fHE  POTOMAC. 

J.  S.  Dept.  of  the  Interior  and  the  Potomac 
'lanningTask  Force. 

iuperintendent  of  Documents,  Washington,  D  C 
967.  103  p,  23  fig,  1  table,  7  maps,  25  illus,  55 
'holographs.  The  Potomac  Planning  Task  Force 
nd  The  American  Institute  of  Architects. 

)escriptors:  'River  basin  development,  *Urban 
reas,  Resource  development.  Economics,  *Water 
upply,  Water  quality,  *Inter-agency  cooperation, 
ederal  funding,  Project  planning,  *  Federal  iu- 
isidction. 

dentifiers:  U.  S.  Dept.  of  Interior,  Washington,  D. 
..  Potomac  River  Basin,  Potomac  Planning  Task 
orce,  American  Institute  of  Architects. 

he  increasing  urbanization  of  the  Washington 
letropohtan  area  and  the  existing  conditions  along 
tie  Potomac  River  led  to  the  establishment  of  the 
otomac  Planning  Task  Force  to  do  a  model  study 
I  the  river  which  would  serve  as  a  model  study  of 
iver  basin  development.  To  achieve  its  announced 
urpose  of  creating  a  region  where  the  esthetic  and 
conomic  needs  of  the  population  will  be  met,  the 
fudy  recognizes  that  the  obstacle  of  fragmented  ju- 
isdiction  of  public  agencies  in  the  region  must  be 
vercome.  To  overcome  this  obstacle,  the  study 
^commends  the  creation  of  a  Federal  agency  The 
otomac  Development  Foundation,  as  the  channel 
irougn  which  Federal  funds  will  be  used  to 
evelop  the  basin.  It  further  recommends  certain 
nnciples  which  should  bear  upon  all  development 


decisions;  the  most  critical  principle  being  the 
planning  of  the  basin  as  a  unit  consisting  of  three 
divisions;  the  river,  the  riverside  and  the  setting. 
Further  recommendations  include  conducting  an 
ecological  inventory  of  the  basin,  strategic  use  of 
zoning  concepts  and  development  of  new  towns 
along  the  river.  (Starr-Chicago) 
W68-00848 


LAKE-ORIENTED  SUBDIVISIONS  IN  NORTH 
CAROLINA:  DECISIONS  FACTORS  AND  POL- 
ICY  IMPLICATIONS  FOR  URBAN  GROWTH 
PATTERNS, 

University  of  North  Carolina  at  Chapel  Hill  and 
North  Carolina  State  University  at  Raleigh. 
Raymond  J.  Burby  III. 

Water  Resources  Research  Institute  of  the  Univer- 
sity of  North  Carolina,  Report  No.  9,  Nov  1967 
1 77  p,  6  fig,  1 8  tab,  53  ref,  4  append. 

Descriptors:  Watersheds,  *Water  pollution,  ♦Com- 
munity development,  Political  aspects.  Flood  con- 
trol, Riparian  rights,  Recreation  facilities,  *Public 
health,  *Public  rights,  Urbanization,  Water  quality. 
Identifiers;  North  Carolina,  Environmental 
planning.  Subdivisions,  Center  for  Urban  and  Re- 
gional Studies. 

The  use  and  implications  of  environmental  innova- 
tion in  subdivision  development  is  investigated. 
This  study,  dealing  with  developer  decisions, 
proposes  that  developers  will  be  innovative  when 
they  must  compensate  for  bad  site  characteristics, 
when  the  innovative  practices  make  up  in  revenue 
for  their  loss  of  revenue  due  to  poor  sites,  and  when 
the  developer  can  save  on  other  costs.  Lake- 
oriented  subdivisions  are  a  growing  phenomenon  in 
North  Carolina,  and  some  serious  problems  arise 
from  the  use  of  such  a  resource  as  a  lake  by  a 
private  sector.  These  developments  can  cause 
threats  to  public  health  and  safety  due  to  improper 
design  of  dams,  the  utilization  of  dams  designed  for 
agricultural  purposes  with  the  resultant  threat  of 
flooding  as  the  area  becomes  urbanized,  the 
problem  of  water  pollution  as  a  result  of  the  almost 
universal  use  of  septic  tanks  in  this  type  of  develop- 
ment, and  the  general  question  of  ownership  of  the 
lake.  The  use  of  community  lakes  raises  certain 
public  policy  questions  and  points  to  the  potential 
involvement  of  many  public  agencies  at  all  levels  of 
government  in  order  to  protect  the  public  interest 
in  watershed  use,  and  to  maintain  water  quality 
(Starr-Chicago)  ' 

W68-00849 


GUNPOWDER  FALLS  MARYLAND, 

U.  S.  Department  of  the  Interior,  Geological  Sur- 
vey. 

Deric  O'Bryan,  and  Russell  L.  McAvoy. 
Geological    Survey    Water-Supply    Paper     1815 
1 966.  90  p,  45  fig,  5  tab,  3 1  ref. 

Descriptors:  'Watersheds,  Water  resources,  Water 
quality,  Recreational  facilities.  Population  growth, 
*Metropolitan  area  planning,  *River  basin 
development,  Municipal  water.  Management. 
Identifiers:  Baltimore,  Maryland,  U.  S.  Geological 
Survey,  Gunpowder  Falls. 

Competition  between  the  uses  of  the  basin  for 
water  and  for  recreation  and  between  urban  growth 
and  the  need  for  open  spaces  in  the  Baltimore 
metropolitan  area  will  be  resolved  by  compromise, 
alternative  plans  and  additional  development.  Con- 
struction of  more  dams  in  the  basin  will  convert 
land  to  water-surface  area  at  a  loss  of  living  space. 
An  alternative  course  would  encourage  builders  in 
construction  of  additional  impoundments  in  con- 
junction with  expansion  of  suburbs  and  growth  of 
metrotowns.  Effects  of  additional  large  communi- 
ties -  metrotowns  -  must  be  compared  with  alterna- 
tive sites.  Hydrological  evaluations  indicate  that 
one  alternative  site  holds  to  a  minimum  the  conflict 
between  urbanization  and  water  supply.  Optimum 
reservoir  conditions  for  recreation  would  be  those 
in  which  water  level  is  not  drawn  down  to  expost 
large  expanses  of  bare  shoreline  which  are  unpleas- 


ing  visually  and  hinder  access  to  the  water.  Neces- 
sary zoning  to  protect  against  pollution  of  ground- 
water must  not  be  so  restrictive  as  to  limit  the 
growth  of  a  population  dense  enough  to  finance  the 
ultimately  needed  water  and  waste  disposal  systems 
for  a  community.  Planning  for  highways,  which  are 
the  avenues  of  probable  growth,  should  be  dotfr  to 
take  pressure  off  overtaxed  water  resources.  (Starr- 
Chicago) 
W68-00850 


WATER  SUPPLY  AND  DISTRIBUTION,  MEM- 
PHIS AND  SHELBY  COUNTY  COMPREHEN- 
SIVE PLANNING  REPORT. 

Memphis  and  Shelby  County  Planning  Commission 
and  the  Department  of  Housing  and  Urban 
Development. 

Memphis  and  Shelby  Planning  Comm.  Report  No 
Tenn.  P-45,  Feb.  1968,  Volume  2  (of  10),  89  p,  17 
plates,  28  tables,  2  append.  Clark,  Dietz  and  As- 
sociates -  Allen  and  Hoshall  Joint  Venture  En- 
gineers. 

Descriptors:  *Water  distribution  (Applied), 
Capital  costs,  Financial  feasibility,  Urban  areas, 
♦Priorities,  *  Water  supply,  'Treatment  facilities. 
Identifiers:  Memphis  County,  Tenn.,  Shelby  Coun- 
ty, Tenn.,  Department  of  Housing  and  Urban 
Development. 

Planning  relative  to  a  comprehensive  water  supply 
and  distribution  system  for  Memphis  and  Shelby 
County  in  Tenn.  is  outlined  through  1990.  In- 
vestigations of  existing  water  facilities  in  Shelby 
County  reveal  that:  ( 1 )  there  are  extensive  areas  in 
the  county  without  adequate  or  dependable  water 
supplies;  (2)  many  of  the  existing  treatment  facili- 
ties are  too  small  to  be  considered  in  a  comprehen- 
sive water  system;  (3)  there  are  wide  variations  in 
the  standards  of  the  different  utilities.  Forecasts  of 
future  water  requirements  indicate  that  the  present 
ground  water  aquifer  is  more  than  adequate  to 
supply  these  requirements.  Additional  water  supply 
and  distribution  facilities  will  be  needed  in  order  to 
supply  the  predicted  water  requirements.  The  in- 
tegrated water  system  is  developed  in  incremental 
five-year  stages  through  1990.  Uniform  standards 
are  essential  for  an  orderly  development  of  the 
comprehensive  water  system.  Guidelines  standards 
and  the  means  whereby  these  standards  might  be 
implemented  are  set  forth  also.  Prioities  for  provid- 
ing the  recommended  improvements  are 
established,  with  consideration  being  given  to  tim- 
ing and  financing  of  the  recommended  improve- 
ments. Capital  improvement  programs,  including 
suggested  means  of  financing,  are  presented  for 
each  development  stage.  ( Starr-Chicago ) 
W68-00853  6 


A  SYSTEMS  ANALYSIS  APPROACH  TO  SANI- 
TARY ENGINEERING  DESIGN  PROBLEMS: 
THE  TRICKLING  FILTER, 

North  Carolina  State  Univ,  Raleigh 

William  S.Galler. 

Proc  14th  S  Water  Resources  Pollut  Contr  Conf 

Univ  of  N  C,pp  216-221,  Apr  1965.  6  p,  1  fig,  10 

ref. 

Descriptors:   Biochemical  oxygen   demand,  Con- 
straints, Digital  computers.  Economic  efficiency, 
Linear  programming,  'Design,  'Systems  analysis, 
Sanitary  engineering,  'Trickling  filters. 
Identifiers:  Lagrange  multipliers. 

The  problem  of  cost  minimization  of  a  trickling 
filter  was  structured.  Decision  variables  in  the  cost 
function  presented  were:  ( I )  filter  radius;  (2)  filter 
depth;  and  (3)  recilculation  volume.  Upper  limits 
on  the  variables  to  be  used  in  the  constraint  set 
were  discussed.  The  mathematical  model  relating 
influent  and  effluent  BOD  levels  was  presented. 
The  use  of  Lagrange  multipliers  or  linear  pro- 
gramming (using  piece-wise  linear  approximations) 
were  suggested  as  methods  of  solution.  (Gysi-Cor- 
nell) 
W68-00871 


cs 

SO 

CO 
3» 
SB 

3» 

i 
:■? 

rs 

:s» 

<t 

"O 

a» 


39 


Field  06-WATER  RESOURCES  PLANNING 
Group  6B— Evaluation  Process 


AQUEDUCT  CAPACITY  UNDER  AN  OPTIMUM 
BENEFIT  POLICY, 

Univ  of  California,  Los  Angeles. 
Warren  A.  Hall. 
AmerSocCivilEngProc,Vol87,No  lR3,pp  1-11, 

Sept  1961.  11  p,  5  tab,4ref. 

Descriptors:  *Aqueducts,  Canal  design.  Digital 
computers,  'Dynamic  programming,  Economic  ef- 
ficiency. Estimated  benefits,  Linear  programming, 
♦Optimum  development  plans.  Project  planning, 
Intangible  benefits,  Water  allocation  (Policy), 
♦Water  distribution  (Applied),  Water  supply, 
Water  values. 
Identifiers:  Recursive  relationship. 

Using  the  recursive  relationship  of  dynamic  pro- 
gramming the  proper  allocation  of  water  to  various 
geographic  districts  along  an  aqueduct  was  com- 
puted such  that  the  maximum  net  benefit  was  ob- 
tained. A  numerical  example  using  three  districts 
was  used  but  the  analysis  was  general  for  any  single 
resource  being  delivered  to  any  number  of  destina- 
tions. Independence  of  the  net  benefit  functions 
was  required  and  costs  and  benefits  as  functions  of 
quantity  of  water  delivered  were  assumed  given. 
The  recursive  relationship  stated  that  the  maximum 
benefit  to  a  certain  level  stage  development  was  the 
maximum  of  the  gross  benefit  to  that  stage,  minus 
the  cost  of  supplying  that  stage,  plus  the  net  benefit 
derived  from  the  previous  stage.  The  quantity  of 
water  delivered  to  any  stage  was  the  decision  varia- 
ble. (Gysi-Cornell) 
W68-00880 

ECONOMICS         IN         INTERDISCIPLINARY 
WATER  RESOURCES  ANALYSIS, 

American  Water  Resources  Association,  Rutgers 

Univ.,  New  Brunswick,  N.  J. 

William  Whipple,  Jr. 

Proceedings  of  the  Third  Annual  Water  Resources 

Conference,  pp  608-616,  Nov  8-10,  1967,  9  p,  13 

ref. 

Descriptors:     ♦Economic     feasibility.     Economic 
justification.  Economic  efficiency,  ♦Risks,  ♦Cost- 
benefit  analysis,  ^Interest  rate,  ♦Taxes. 
Identifiers:    Pollution    control    economics.    Inter- 
disciplinary planning.  Economics  of  alternatives. 

The  economics  of  interdisciplinary  water  resources 
analysis  has  not  been  developed  adequately.  First 
there  is  no  agreement  as  to  the  unit  in  which 
economic  value  should  be  measured.  Objective 
functions  of  economic  efficiency  and  income  dis- 
tribution have  been  specified,  but  other  alterna- 
tives are  possible.  Economists  differ  widely  as  to 
the  rate  of  discount  to  be  used  in  project  analysis, 
figures  from  2-10%  being  suggested.  The  treatment 
of  taxation  in  comparing  projects  with  private  alter- 
natives also  requires  to  be  clarified.  Economic  ap- 
proaches do  not  adequately  evaluate  uncertain  out- 
comes; the  principle  of  mathematic  expectations  is 
obviously  not  adequate.  The  fields  of  flood  control 
and  of  hydroelectric  power  particularly  require  an 
improved  economic  approach.  And  in  the  impor- 
tant pollution  control  program  there  is  little 
established  economic  theory.  Specific  research  as 
to  economic  results  of  water  resources  improve- 
ments are  unavoidably  interdisciplinary.  The  or- 
ganization for  interdisciplinary  research  is  difficult 
since  university  organization  isfcased  primarily  on 
departmental  structure.  Planners  should  include  a 
certain  number  of  economists  engineers  and 
scientists  who  have  the  capacity  for  interdisciplina- 
ry approaches.  (Whipple-Rutgers) 
W68-00882 


Descriptors.  ♦Demand  elasticity.  Land  classifica- 
tion, Regression  analysis. 

Identifiers:  Water  recreation  development.  Proper- 
ty values. 

The  study  analyzed  the  extent  to  which  the  per- 
acre  value  of  different  types  of  properties  located 
in  the  nearby  area  affected  by  the  park  develop- 
ment, and  the  way  in  which  the  structure  of  the 
market  for  these  properties  was  altered  by  the  park 
development.  The  values  of  properties  surrounding 
the  development  were  compared  before  and  after 
the  development  was  created  to  determine  its  af- 
fect on  property  values.  A  multiple  regression 
model  was  used  which  included  twenty  indepen- 
dent variables  to  explain  the  variation  in  the  per- 
acre  sale  price  of  bona  fide  property  transfers.  The 
transfers  were  divided  into  four  categories.  Elastici- 
ties of  demand  for  properties  in  each  category  were 
calculated.  Distance  from  the  park,  and  other  pro- 
perty characteristics  were  closely  examined  varia- 
bles. Three  aspects  of  the  market  were  analyzed  to 
determine  the  impact  of  the  park  on  the  structure 
of  the  land  market:  property  size,  land  use  patterns, 
property  characteristics.  Public  investment  in 
water-based  recreational  areas  significantly  in- 
fluenced the  value  of  rural  property  The  nature  of 
the  impact  of  the  park  varies  among  different  pro- 
perties, and  the  park  has  a  significant  impact  on  the 
structure  of  the  land  markets  surrounding  the  park 
(Grossman-Rutgers) 
W68-00884 


IMPACT  OF  WATER  RECREATIONAL 
DEVELOPMENT  ON  RURAL  PROPERTY 
VALUES, 

Dept.  of  Agricultural  Economics,  Penn  State  Univ, 

University  Park,  Pa. 

W.  A.  Schutjer,  and  M.  C.  Hallberg. 

American  Journal  of  Agricultural  Economics.  Vol 

50  No  3,  pp  572-583,  Aug  1968.  12  p.  4  tab,  12 

ref. 


EXTERNALITIES      AND      EMPIRICISM      IN 
WATER  RESOURCES,  . 

Economic  Research  Service,  U  S  Dept.  of  Agricul- 
ture, Corvallis.  Oregon. 
Adam  A.Sokoloski. 

Journal  of  Farm   Economics,  Vol  49,  No  5,  pp 
1 52 1  -1 525,  December  1967.  5  p,  2  tab,  9  ref. 

Descriptors:   Sewage   effluents.  Sewage   disposal, 
♦Resource  management.  Input-output  analysis. 
Identifiers:  ♦Externalities,  Yaquina  Bay,  Newport, 
Oregon. 

An  interdisciplinary  technique  was  used  to  measure 
empirically  external  effects  in  water  resources  and 
their  relation  to  group  action  and  management 
Pecuniary  externalities,  or  secondary  effects,  was 
considered  crucial  to  management  policy.  In  the 
example  used  (Yaquina  Bay  near  Newport. 
Oregon),  the  quantification  of  externalities  was 
based  on  different  effluent  disposal  methods.  Ex- 
amination of  alternative  disposal  methods  resulted 
in  the  cumulative  effect  of  the  existing  external 
relationships.  Effect  on  policy-making  issues  were 
examined  Final  quantification  of  externalities  was 
measured  by  use  of  a  formula  that  calculated  the 
incremental'  gain  or  loss  to  the  area  economy 
resulting  from  a  comparison  of  changes  in  costs  of 
disposal  and  resultant  income  flows  for  a  given  al- 
ternative. (Grossman-Rutgers) 
W68-00888 

ESTHETIC  AND  RECREATIONAL  POTENTIAL 
OF  SMALL  NATURALISTIC  STREAMS  NEAR 
URBAN  AREAS, 

Kentucky  Univ..  Lexington. 

John  A  Dearinger. 

Research  Report  13,  Kentucky  Water  Resources 

Inst,  Lexington  1 968.  260  p.  34  fig.  38  tab.  82  ref. 

Descriptors:  ♦Creeks,  ♦Preservation.  *Aesthetics, 
Watershed  management.  ♦Scenery.  ♦Non  con- 
sumptive use,  ♦Urbanization,  ♦Terrain  analysis. 
Remote  sensing,  ♦Social  values,  Economics,  Tour- 
ism, ♦Recreation  demand.  City  planning.  Wildlife 
conservation.  .»»_•. 

Identifiers:  Bluegrass  region.  Kentucky,  ♦Subur- 
ban streams,  ♦Historic  sites,  ♦Value  judgments, 
♦Natural  areas,  ♦Short-term  recreational  activities. 

Research  was  limited  to  suburban  watersheds 
under  100  sq.  mi.  in  area.  A  methodology,  based  on 
previous  work  of  the  SCS,  and  the  principles  of 
value  judgment  philosophy  and  outdoor  recreation 


economics,  was  developed  and  applied  to  two 
streams  (Boone  and  Jessamine  Creeks)  near  Lex- 
ington, Ky.  Evaluations  were  made  for  camping, 
fishing,  picnicking,  trail  systems,  esthetic  enjoy- 
ment and  the  establishment  of  natural,  scenic  and 
historic  areas.  Two  other  streams  and  selected  sites 
on  Boone  and  Jessamine  Creeks  were  also  evalu- 
ated. Extensions  of  the  case  studies  resulted  in 
procedures  for  estimating:  visitation,  future  par- 
ticipation demand  in  an  urban  area  and  the  propor- 
tion of  that  demand  satisfied  by  a  specific  site,  and 
the  economic  benefits  that  would  accrue.  Conclu- 
sions: ( 1 )  Esthetic  and  recreational  values  can  be 
identified  and  used  to  evaluate  a  watershed's 
development  potential.  (2)  Fairly  accurate  evalua- 
tions of  the  watersheds'  recreational  and  esthetic 
potential  were  obtained.  (3)  Many  small  stream 
areas  have  medium  to  high  potential  for  the  kinds 
of  recreational  activities  considered.  (4)  Lack  of 
relevant  data  reduced  the  validity  of  visitation  pre- 
dictions. Estimates  of  participation  demand,  acre- 
age requirements  and  annual  benefits  were 
somewhat  more  reliable.  (Author) 
W68-00889 


WATER     USE     IN     SOUTH     FLORIDA     RE- 
SIDENCES: A  SOCIOLOGICAL  PRESPECT1VE, 

Florida      Univ.,      Gainesville,      Florida      Water    , 
Resources  Research  Center. 
Daniel  Kubat.  Lillian  Lei,  and  George  Watkins. 
Office    of    Water    Resources    Research.    Project 
Completion  Report  A-010-FLA.  August  1968.  186 
pp.  8  fig,  47  tab,  97  ref.  3  append,  1  disc. 

Descriptors:  ♦Water  use,  ♦Urban  sociology,  ♦Rural 
sociology.  Human  population.  Social  values. 
Domestic  water.  ♦Appliances.  Lawns.  Water  de- 
mand. ♦Attitudes,  Water  requirements.  Water  con- 
servation. Municipal  water.  Waste  water  reuse. 
Psychological  aspects,  ♦Predictions,  West  Palm 
Beach,  Fla..  Homestead.  Fla. 
Identifiers  Residential  water  use.  Southeastern 
Florida.  Attitudes,  Psychological  aspects.  Social 
values.  Household  appliances,  Economic  levels 

In  residential  households,  relationships  between 
water  consumption  and  certain  demographic  and 
social  characteristics  were  ascertainable.  The  rela- 
tionships between  selected  socio-economic  varia- 
bles, household  demographic  consumption,  and 
household  appliance  inventories  were  developed. 
The  household  members  had  measurable  degrees 
of  water-use  awareness  which  are  related  to  water- 
use  and  the  socio-economic  status  of  each 
household.  The  same  household  members  had 
values  regarding  water  conservation,  consumption, 
and  waste  which  were  subjected  to  an  attitudinal 
scale  construction  to  reveal  the  strength  of  these 
values  in  specific  areas.  Some  predictions  regarding 
future  water  needs  in  the  sampled  residential  areas 
were  made.  (Watkins-Fla) 
W68-009I3 

FUTURE  DEVELOPMENT  OF  THE  GROUND- 
WATER RESOURCE  IN  THE  LOWER  GREAT 
MIAMI  RIVER  VALLEY.  OHIO-PROBLEMS 
AND  ALTERNATIVE  SOLUTIONS. 

US  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see  . 

W68-00961 

ALTERNATIVES  IN  WATER  MANAGEMENT. 

Committee  on  Water  Division  of  Earth  Sciences. 
National  Academy  of  Sciences.  National  Research 
Council,  Wash.  DC. 

National  Academy  of  Sciences  -  National  research 
Council  Publication  No.  1408.  52  p,  3  ref. 

Descriptors:  ♦Multiple-purpose,  Decision  making. 
Non-structural  alternatives.  Multiple-purpose  pro- 
jects. Research  and  development.  Optimum 
development  plans.  Social  values. 
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WATER  RESOURCES  PLANNING-Field  06 
Evaluation  Process— Group  6B 


A  consideration  of  the  intangible  values  of  water 
management  should  be  undertaken  now  that 
science  and  technology  have  enlarged  the  range  of 
possible  alternatives.  However,  there  is  still  a  lack 
of  facility  in  dealing  with  the  results  of  the  scientific 
investigations  which  limits  the  possibility  of  formu- 
lating alternative  ways  of  achieving  multiple  aims. 
The  study  makes  three  major  recommendations: 
( I )  all  organizations,  public  or  private,  engaged  in 
planning  the  water  use  should  be  reorganized 
adequately  enough  to  permit  increased  attention  to 
alternative  approaches  and  courses  of  action,  to 
give  an  appraisal  of  social  costs  and  benefits,  and  to 
the  efficient  use  of  existing  research  as  a  means  of 
reaching  solutions;  (2)  practicable  alternatives 
should  be  presented  for  consideration  and  evalua- 
tion to  concerned  citizens.'  groups  and  elected  offi- 
cials; and  (3)  the  scientific  community  should  ex- 
pand their  research  efforts  to  an  investigation  of  all 
the  problems  related  to  water  -  physical,  biological 
and  social.  A  national  economic  development  pol- 
icy is  recommended  which  would  trade  off  primary 
benefits  in  order  to  have  a  desirable  distribution 
among  persons  of  different  incomes  and  among  re- 
gions. (Starr-Chicago) 
W68-00980 


WATER  RESOURCES  PLANNING   STUDY  OF 
THE  FARMINGTON  VALLEY, 

Travelers  Research  Center  for  Water  Resources 
Comm  ,  State  of  Conn.,  Hartford. 
Paul  Bock.  Edwin  E.  Pyatt,  and  John  A.  DeFilippi. 
The  Travelers  Research  Center,  Inc.  Feb.   1965, 
373  p,  141  illus,  46  tab,  4  append. 

Descriptors:    Flexibility,    Future    planning    (Pro- 

lected).  Methodology,  Multiple-purpose,  Multiple- 

aidms,     Non-structural     alternatives,     Optimum 

development    plans,    Urbanization,    Cost-benefit 

malysis. 

Identifiers:  Connecticut,  Massachusetts,  Hartford, 

ronn.,  Holyoke,  Mass.,  Farmington  Watershed. 

rhis  study  of  the  Farmington  Valley  which  lies  in 
wth  Connecticut  and  Massachusetts,  encom- 
>assing  the  Hartford-New  Britain  axis,  has  been 
>ased  on  the  population  projections  of  the  'linear 
)lan' of  the  Capitol  Region  Planning  Agency  which 
(redicts  a  trebling  of  the  population  by  2015.  The 
tudy  is  founded  on  a  multi-discipline  quantitative 
nethodolgy  but  conditioned  by  qualitative  evalua- 
ions  and  jedgements  made  by  many  agencies  and 
ayment  of  the  area.  Study  procedures  consist  of: 
1)  water  resources  inventory;  (2)  analyses  of 
upply  and  demands  of  major  water  uses;  and  (3) 
nulti-purpose  analyses  to  meet  optimally  the  com- 
peting regional  demands  of  water  resources  -  both 
«nefit-cost  and  least-cost  analyses.  The  major 
'ater  purposes  of  the  region  include  water  supplies 
;f  all  types,  flood  control,  riparian  water  recrea- 
ion,  pollution  abatement  and  aesthetics.  Structural 
dditions  to  the  system  would  be  a  triple-purpose 
^olebrook  River  project  which  would  provide 
lood  protection,  increase  water  supply  safe  yields 
nd  in-reservoir  fishing  opportunities  and  augment 
>w-stream  flows.  Recommendations  include  the 
ual-use  of  a  water  supply  reservoir  to  include 
Jcreational  purposes,  staged  purchasing  of  ripari- 
n  waters  and  strengthened  local  programs  for 
ood  protection  based  on  non-structural  measures 
Starr-Chicago) 
i  68-0098 1 


FRAMEWORK  FOR  THE  MULTIPLE-USE  OF 
IUNICIPAL  WATER  SUPPLY  AREAS, 

ornell     University,     Ithaca,     Water     Resources 

enter. 

an  Nierop,  and  Emmanuel  Theodorus. 

he  Water  Resources  Center,  Cornell  University 

Jly  1966,  153  p,  108  ref,  I  append. 

'escriptors:  *  Water  supply,  'Reservoirs,  Recrea- 
on  demand,  Multiple-purpose  projects.  Economic 
:asibihty,  »Public  health,  Water  purification,  *Im- 
aired  water  quality.  Enteric  bacteria 
lentifiers:  New  York  State 


The  feasibility  of  adapting  an  originally  designed 
single-purpose  project  such  as  a  water  supply 
system  into  a  multiple-purpose  project  is  in- 
vestigated in  this  study.  The  problems  associated 
with  opening  up  a  municipal  reservoir  for  recrea- 
tional purposes  is  analyzed  with  respect  to  the  is- 
sues of  public  health,  financing  of  a  recreational 
program  and  the  practicability  of  multiple-use 
management  practices  on  reservoir  lands  owned  by 
a  municipality.  A  methodology  was  developed 
which  included  mailing  questionnaires  to  mu- 
nicipalities in  New  York  State  operating  water 
water  supply  reservoirs  and  conducting  a  review 
and  critical  analysis  of  literature  relevant  to  the 
subject  of  multiple  use.  The  major  findings  of  the 
study  were  that  the  recreational  operation  of  mu- 
nicipal reservoir  areas  constitutes  a  potential 
hazard  to  public  health.  This  hazard  could  be 
minimized  by  a  maximum  degree  of  treatment  and 
control,  but  recreational  activities  which  involve 
bodily  contact  with  water  should  be  prohibited 
under  all  circumstances.  The  study  recommends 
that,  in  view  of  the  complex  problems  associated 
with  allowing  public  access  to  reservoir  areas,  a 
municipality  should  not  consider  changing  its  exist- 
ing policy  unless  there  is  a  real  demand  for  such  a 
change.  (Starr-Chicago) 
W68-00984 


PLAN   FOR    DEVELOPMENT   OF   THE   LAND 

AND       WATER       RESOURCES       OF       THE 

SOUTHEAST  RIVER  BASINS 

APALACHICOLA      -     CHATTAHOOCHEE      - 

FLINT  BASINS  -  APPEND.  7. 

United  States  Study  Commission,  Southeast  River 

Basins. 

United  States  Study  Commission,  Appendix  7   207 
p.  Ill  illus,  56  tab. 

Descriptors:  *River  Basin  Development,  River 
Basin  Commissions,  *Water  resources  develop- 
ment. Water  supply.  Inter-basin  uses,  Multiple-pur- 
pose projects,  Flood  control,  Hydroelectric  power, 
Recreation,  Alternative  costs. 
Identifiers:  Southeast  U.S.,  Georgia,  Florida, 
Alabama,  Apalachicola,  Chattahoochee  River! 
Flint  River. 

There  were  four  basic  steps  taken  in  the  procedure 
for  formulating  a  comprehensive  plan  for  the  basin 
which  contains  the  three  metropolitan  areas  of  At- 
lanta, Columbus  and  Albany:  ( I )  An  inventory  was 
made  of  basic  resources  and  related  development 
within  the  basin;  (2)  Needs  for  goods  and  services 
were  projected  to  year  2000;  (3)  Alternative  ways 
to  meet  needs  for  each  purpose  were  studied;  and 
(4)  Projects  that  would  best  serve  all  purposes  and 
meet  projected  requirements  for  resource  conser- 
vation, utilization  and  development  were  selected. 
Also,  the  nature  and  the  effect  of  plans  in  other 
basins  were  also  considered  in  order  to  permit  op- 
timum interbasin  uses.  The  plan  was  formulated  by 
a  specific  initial  proposal  as  the  nucleus  around 
which  planning  took  place.  Single  purpose  planning 
for  each  purpose  was  carried  to  the  point  of 
establishing  needs  and  most  likely  ways  of  meeting 
the  needs.  Information  developed  in  single-purpose 
planning  and  the  special  problems  of  the  area  were 
the  initial  bases  for  development  of  a  multiple-pur- 
pose plan  for  the  basin.  Consideration  was  given  to 
complementary  land  and  water  uses.  It  was  found 
that  water  resource  development  plans  could  serve 
the  purposes  of  flood  control,  hydroelectric  power, 
water  supply,  fishing  and  recreation.  (Starr- 
Chicago) 
W68-00985 


ALTERNATIVE  LONG  RANGE  WATER  USE 
PLANS  FOR  THE  TRI-COUNTY  REGION, 
MICHIGAN.  ' 

Tri-County  Regional  Planning  Commission, 
Lansing,  Michigan. 

Tri-County  Regional  Planning  Comm.,  Michigan 
Tech.  Report,  1963,  187  p,  61  tab,  27  fig,  4  ref,  4 
append. 


Descriptors:     'Urbanization,    Land-use,    Water- 
treatment,  Water  supply.  Population  projections. 
Identifiers:      Lansing,      Michigan,      Tri-County, 
Michigan. 

Economic  and  resource  data  pertinent  to  the  three- 
county  region  in  Michigan  has  been  assembled  in 
this  report.  The  data  is  interpreted  in  an  attempt  to 
translate  the  future  water  requirements  of  this  re- 
gion into  broad  alternative  plans.  The  methodology 
involved  three  major  steps:  ( I )  Projections  were 
made  of  economic  growth  to  the  year  2000.  The 
projection  which  forecast  the  largest  population 
and  greatest  industrial  growth  and  the  greatest 
water  demand  was  selected  as  the  basis  for  estimat- 
ing water  requirements  for  the  year  2000;  (2) 
Detailed  projections  were  made  for  residential,  in- 
dustrial, commercial,  agricultural  and  public  pur- 
poses and  projected  on  a  per  capita  basis  for  re- 
sidential and  public  purposes;  and,  (3)  These  pro- 
jections were  translated  into  specific  alternative 
water  plans.  Recognition  was  made  of  the  fact  that 
plans  for  water  and  sewage  treatment  could  be  dif- 
ferent, depending  upon  the  physical  pattern  of 
growth;  whether  physical  growth  took  the  form  of 
planned  sprawl,  satellite  communities  or  along  cor- 
ridors of  this  ten-township  area.  There  are  'first 
estimate'  land  use  maps  for  each  of  the  alternative 
patterns  of  physical  growth.  (Starr-Chicago) 
W68-00987 


WATER  RESOURCES  AS  AN  ELEMENT  OF 
URBAN  PLANNING, 

Northeastern  111.  Planning  Comm,  Chicago. 
Matthew  L.  Rockwell. 

Journal  of  the  Urban  Planning  and  Development 
Division,  ASCE,  Vol.  94,  No.  UP  I,  Proc.  Paper 
6056,  August,  1968,  pp.  1-9. 

Descriptors:  *Water  resources  development, 
*Land-use,  'Economics,  *lnter-agency  coopera- 
tion, Urban  areas. 

Identifiers:  N.E.  Illinois,  Chicago,  Illinois, 
Northeastern  Illinois  Planning  Commission. 

In  northeastern  Illinois,  the  evolving  water  situation 
is  characterized  by  the  availability  of  several 
sources,  a  high  intensity  of  use  and  reuse,  increas- 
ingly complex  technical,  legal  and  administrative 
problems  and  a  large  number  of  management  alter- 
natives. The  paper  suggests  that  a  metropolitan 
comprehensive  planning  agency  provides  a  formal- 
ized base  from  which  a  selection  of  management  al- 
ternatives may  be  made.  The  paper  makes  a 
distinction  between  water  resources  and  the  water 
resource.  This  distinction  is  made  to  emphasize  the 
interconnectedness  of  this  singular  resource.  Some 
of  the  recommendations  made  include:  (1)  In- 
tegrating water  resource  objectives  with  land  use 
plans;  (2)  Identifying  the  practical  range  of 
management  measures;  (3)  Maintaining  maximum 
flexibility  in  the  decision-making  process;  (4)  As- 
suring that  projects  are  economically  sound;  and, 
(5)  Coordinating  efforts  with  state  and  interstate 
efforts.  (Starr-Chicago) 
W68-00989 


THE  ECONOMICS  OF  MASSIVE  INTER-BASIN 
WATER  TRANSFERS, 

Oregon  State  Univ.,  Corvallis,  Dept.  of  Agricul- 
tural Economics. 
Emery  N.  Castle. 

Paper  presented  to  Seminar,  Washington  State 
University,  Pullman,  Washington,  April  15  1968 
1 5  p,  5  ref. 

Descriptors:  'Feasibility,  Institutional  constraints, 
'Inter-basin     transfers,     Marginal     productivity, 
'Water  values. 
Identifiers:  Economics,  'Water  transfer. 

The  necessary  economic  conditions  for  water 
transfer  on  a  nonmassive  scale  were  given.  Three 
variables  were  delineated:  ( 1 )  the  worth  of  water  in 
its  least  valuable  use  in  the  deficit  area;  (2)  the 
worth  of  water  in  its  least  valuable  use  in  the  sur- 
plus area;  and  (3)  the  cost  of  transfer.  Water 
should  be  transferred  from  a  lower  to  a  higher 
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valued  use  within  the  deficit  area  rather  than  im- 
porting water  from  the  surplus  area.  The  value 
productivity  of  water  was  classified  into  ( 1 )  the 
direct  value  of  water  to  the  water  user,  and  ( 2 )  the 
benefit  that  would  accrue  to  those  producers  and 
consumers  that  were  affected  by  activity  of  the 
water  user.  The  future  value  of  water  and  the  in- 
direct effects  must  be  considered  in  the  economic 
analysis  of  water.  If  the  following  assumptions  were 
made  ( 1 )  current  conditions  are  relevant  to  a  deci- 
sion and  (2)  the  transfer  is  not  so  massive  as  to 
completely  change  the  character  of  the  importing 
or  exporting  region,  the  following  would  have  been 
concluded:  interregional  or  interbasin  water 
transfer  in  the  West  is  not  justified  on  economic 
grounds.  When  considering  massive  water  transfer 
it  was  not  clear  whether  the  effects  would  in- 
validate economic  analysis.  (Grossman-Rutgers) 
W68-00997 

6C.  Cost  Allocation, 
Cost  Sharing, 
Pricing/Repayment 

ARE  WATER  RIGHTS  MARKETABLE  IN 
WISCONSIN,  w   J 

Law  School  of  the  U  of  W isconsin,  M adison. 
Michael  St  Peter. 

Wis  L  Rev,  Vol  1966.  No  3,  pp  942-950.  Summer 
1966.  9  p,  29  ref. 

Descriptors:  *Wisconsin,  'Riparian  rights.  Legisla- 
tion, Judicial  decisions.  Water  power,  'Riparian 
land.  Contracts,  Federal  government.  Relative 
rights  Water  resources  development.  Political 
aspects.  Dams.  Water  law.  Water  policy. 
Severance. 

One  method  of  allocating  scarce  water  resources  is 
through  the  economic  or  market  process.  Under 
the  riparian  system  this  is  often  thought  to  be  im- 
possible as  riparian  rights  are  inherent  in  the  land, 
and  not  severable  from  it.  This  article  suggests  that 
under  the  riparian  doctrine  water  rights  can  be 
made  marketable  by  both  private  contract  and 
legislative  grant.  The  first  series  of  cases  discussed 
involved  the  granting  of  the  riparian  right  to  water 
power  by  contract,  without  granting  the  adjoining 
riparian  land.  The  court  gave  effect  to  the  private 
contract,  rather  than  deciding  the  case  on  ordinary 
riparian  principles.  Where  the  grantor  conveyed 
more  power  than  was  available  from  the  dam,  the 
court  held  that  the  power  would  be  allocated  on  the 
cronological  basis  of  the  contracts.  The  courts  have 
also  given  effect  to  the  reservation  in  a  deed  by  a 
canal  company  to  the  United  States,  of  'the  water 
powers  created  by  the  dams,  and  the  use  of  the  sur- 
plus water  not  required  for  navigation...',  thus  ap- 
proving an  implied  legislative  grant  of  riparian 
rights  to  the  canal  company  separate  from  the 
riparian  land.  (Kirkconnell-FIa) 
W68-00760 

TRANSFER  RESTRICTIONS  AND  MISALLO- 
CATIONS  OF  IRRIGATION  WATER. 

Utah  St.  Univ.,  Logan;  Iowa  St.  Univ..  Ames. 
B.  Delworth  Gardner,  and  Herbert  H   Fullerton 
American  Journal  of  Agricultural  Economics.  Vol 
50  No.  3,  pp  556-571,  Aug  1968.  16  p,  3  fig.  3  tab. 
1 8  ref. 

Descriptors:  *Covariance  analysis,  'Regression 
analysis,  Productivity  marginal  value  product. 
♦Water  transfer,  Water  rates.  . 

Identifiers:  'Irrigation  water.  'Economic  efficien- 
cy. 

The  criteria  for  economic  efficiency  were  ex- 
plained. If  transfer  regulations  restricted  factors, 
the  values  of  marginal  products  would  be  below  op- 
timal levels.  It  was  hypothesized  that  by  allowing 
inter-company  transfers  of  irrigation  water  there 
would  be  a  significant  increase  in  the  marginal 
value  product  of  water.  Multiple  regression  analysis 
was  utilized  to  determine  which  of  the  variables 
with  a  prior  importance  had  significant  influence 


on  the  rental  price  of  water.  The  area  studied  was 
in  Utah  where  four  companies  freely  exchanged 
water  after  a  long  period  during  which  only  intra- 
company  transfers  were  permitted.  Covanance 
analysis  was  used  to  determine  the  impact  of  a 
change  in  transfer  rules  on  water  rentals  after  the 
effect  by  other  significant  variables  had  been 
removed.  The  transfer  policy  in  effect  and  the 
water  supply  were  the  explanatory  variables  which 
have  accounted  for  most  of  the  variation  in  the 
rental  price  of  water  from  1 934  to  1 964  in  the  area 
studied.  Tables  giving  time  series  data,  and  the 
statistical  parameters  were  included.  Also,  three 
price-quantily  relationships  were  diagramed. 
(Grossman-Rutgers) 
W68-00992 


ECONOMIC  PRINCIPLES  OF  RESOURCE  AL- 
LOCATION AND  THEIR  APPLICATION  TO 
WATER  PRICING, 

Montana  St.  Univ.,  Bozeman.  Dept.  of  Economics 
and  Rural  Sociology. 
ChennatGopalakrishnan 

Water  Resources  Bulletin,  Vol.  3.  No.  2,  pp.  G-9, 
June  1967.  4  p,  2  fig.  3  ref 

Descriptors:  'Concept  of  proportionality,  'Equi- 
marginal principle,  Pricing. 

Identifiers:  Economics,  Water  allocation 
(Resource). 

The  theoretical  basis  of  water  resource  allocation 
was  explained  in  terms  of  two  concepts:  ( I  )  the 
concept  of  proportionality,  and  (2)  the  equimar- 
ginal principle.  In  practice  the  equi-marginal  prin- 
ciple does  not  apply  as  noticed  by  the  price  dif- 
ferentials and  among  different  uses  of  water  In  a 
purely  competitive  set  up.  the  tendency  would  be 
for  the  price  of  water  to  be  the  same  for  different 
uses.  However,  due  to  institutional  factors,  the  free 
transfer  of  water  from  one  use  to  another  does  not 
occur.  Two  factors  also  limit  the  application  of 
theoretical  principles  to  water  resource  allocation. 
First,  water  can  be  put  to  a  number  of  uses,  which 
are  noncompetitive  in  nature;  second,  very  large  in- 
vestment aggretates  are  involved  in  the  construc- 
tion of  multi-purpose  projects.  This  is  untenable 
with  the  assumption  that  resources  can  be  divided 
into  any  number  of  smaller  units.  (Grossman-Rut- 
gers) 
W68-00993 

COST  OF  PUMPING  IRRIGATION  WATER  IN 
CENTRAL  ARIZONA, 

Arizona  Univ.  Tucson. 

Aaron  G.  Nelson,  and  Charles  D.  Busch. 

Tech  Bull  182,  Ariz  Agr  Exp  Sta.  Univ  of  Arizona, 

April  1 967.  44  p,  24  tab,  2  fig. 

Descriptors:  Cost-benefit  ratio.  'Cost  comparisons. 
Irrigation  operation  and  maintenance.  Arizona. 
'Wells,  'Pumping,  Acreage,  Irrigation  districts.  Ir- 
rigation efficiency  'Farm  power  production.  Elec- 
tric power  costs,  Economic  feasibility.  Pumps. 
Feasibility  studies,  Efficiencies,  Capital  costs, 
'Cost  analysis.  Surveys 
Identifiers:  'Gas  power. 

The  cost  of  pumping  water  for  irrigation  in  Mar- 
icopa and  Pinal  counties  of  central  Arizona  was 
determined  for  electric  and  gas  wells  on  an  acre- 
foot  and  acre  foot  per  foot  of  lift  basis.  Costs  and 
related  data  for  farm  survey  electric  and  gas  wells 
were  substantiated  bv  the  accurate  data  of  irriga- 
tion district  wells.  The  quantity  of  water  pumped 
per  electric  well  averaged  870  acre  ft  and  1084 
acre  ft  for  gas  wells.  Irrigation  districts  averaged 
1  558  acre  feet.  Overall  efficiency  for  the  pump 
and  power  unit  was  52%  for  the  electric  wells.  1 3% 
for  the  gas  wells  and  59%  for  the  irrigation  districts^ 
Comparisons  with  maximum  efficiency  showed 
both  electric  and  gas  operated  at  the  same  level  of 
efficiency  Based  on  rates  of  9  mills  per  KWH  and 
40  cents  per  1 ,000  ft  for  gas  it  was  found  costs  per 
acre  foot  of  lift  varied  from  2.036  to  2.786  cents  for 
electricity  and  0.929  to  1.152  cents  for  gas.  Effi- 
ciency of  the  pump  and  power  unit  had  a  significant 


influence  on  pumping  costs.  Raising  efficiency  of 
electric  wells  from  40  to  65%  reduced  power  costs 
40%.  (Affleck-Ariz) 
W68-01003 

6D.  Water  Demand 


ECONOMIC  CONTROL  OF  GROUNDWATER 
RESERVES, 

Missouri     Univ.     Department     of     Agricultural 

Economics. 

Oscar  R.Burt. 

Amer  J  of  Agr  Econ,  Vol  48,  No  3,  Part  1 .  pp  632- 

647,  August  1966.  16  p.  1  fig. 

Descriptors:  'Groundwater  basins.  'Economics. 
•Water  policy.  Water  allocation  (Policy), 
Economic  impact,  Mathematical  models, 
Recharge,  Hydrologic  budget.  'Equations.  Numer- 
ical analysis.  Probability.  Storage  capacity.  Social 
aspects.  Cost-benefit  ratio. 

Identifiers:  Decision  model.  Bellman's  principle, 
'Economic  aspects. 

The  objectives  of  the  article  are  to  show  that  a  con- 
ditional       expecled-present-value-of-net-benefits 
function  and  its  optimal  policy  are  necessary  for  an 
economical   solution   to   the   problems  of  com- 
monality in  groundwater  basins,  and  secondly,  to 
develop  a  sequential  decision  model  that  can  be 
used  to  derive  empirical  estimates  of  these  func- 
tions. The  commonality  problem  is  that  users  of 
groundwater  resource  have  no  claim  to  the  com- 
mon pool  that  may  exist  in  the  future  except  that 
they  can  use  as  much  as  they  please  at  any  point  in 
time  until  total  supply  is  exhausted.  Although  the 
classical  approach  is  relatively  simple  in  principle, 
it  is  a  complex  problem  to  determine  marginal-so- 
cial-cost    function    for    groundwater.    Expected- 
present-value  function  for  net  benefits  under  a  so- 
cially optimal  policy  provides  the  marginal-social- 
cost  function  required  to  solve  the  problem  of  com- 
monality. Bellman's  principle  of  optimality  pro- 
vides the  basis  for  formulating  a  recursive  optimiza- 
tion equation.  Once  the  sequential  decision  process 
for  groundwater  allocation  has  been  optimized 
groundwater  stocks  through  periods  of  time  follow, 
a  Markov  process  in  its  discrete-variable  approxi 
mation.  There  are  equations  and  assumptions  for 
determining   economic   control   of  groundwate 
reserves.  (Blecker-Ariz) 
W68-00704 


INTEGRATED  OPERATION  OF  MULTIPLR 
POSE  RESERVOIRS  FOR  IRRIGATION 
FLOOD  CONTROL,  AND  OTHER  PURPOSES 
ON  BUREAU  OF  RECLAMATION  PROJECTS, 

Bureau  of  Reclamation.  Washington.  DC. 
Gilbert G  Stamm. 
Int  Comm  on  Irng  and  Drainage,  6th  Congress,  vo 
5,  Question  22.  pp  45-70.  1966.  26  p.  5  fig. 

Descriptors:  'Multiple-purpose  reservoirs.  Feder; 
Reclamation  Law.  Reclamation  states.  And  cl 
mates,  Semiarid  climates.  Water  rights,  'Reservo 
operation.  Interstate  compacts.  Flood  conlrc 
Recreation  demand,  Hydroelectric  power.  Centr 
Valley  Project.  Water  storage,  *V\ater  resouro 
development,  Irrigation  programs.  Limited  factor 
Identifiers:  Minidoka-Palisades  Project.  Irrigate 
agriculture. 

Systems  and  patterns  of  water  management 
Federal  Reclamation  projects  in  the  arid  and  ser 
arid  western  half  of  the  United  States  are  tn 
product    of  an    historical    evolution    spanning 
period  of  more  than  sixty  years.  The  complexitif 
problems,  and  constraints  imposed  bv  the  physii 
settings  as  well  as  the  existing  legal,  institution 
political  and  other  man-made  requirements  a 
limitations  are  used  in  tracing  the  efforts  to  achie 
optimum  water  resource  utilization  through  the  I 
tegrated  operation  of  multipurpose  ReclamaW 
reservoirs.    The    Minidoka-Palisades    Project 
Idaho  and  Wyoming  served  as  an  example  of  an 
tegrated  reservoir  system  operating  under  coi 
straints  imposed  by 'a  complex  system  of  waM 
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rights  and  by  provisions  of  an  interstate  compact. 
The  Central  Valley  Project  in  California  affords  an 
insight  into  the  operational  facets  and  problems  of 
this  enormously  complex  integrated  system  of 
reservoirs  and  other  facilities  involving  water 
storage,  trans-basin  diversion,  exchange  transfers 
and  long-distance  conveyance  to  serve  a  wide 
variety  of  beneficial  purposes.  (Blecker-Ariz) 
W68-00734 


APPROPRIATION  WATER  LAW  ELEMENTS 
IN  RIPARIAN  DOCTRINE  STATES, 

U  of  Buffalo,  Buffalo,  NY. 

J.  H.  Beuscher. 

Buffalo  L  Rev,  Vol  10,  No  2,  pp  448-458   Winter 

1961.  II  p,  1  tab,48ref. 

Descriptors:  *  Appropriation,  'Riparian  rights,  In- 
dustries, Natural  flow  doctrine.  Reasonable  use, 
Prescriptive  right,  Usufructuary  right.  Water  law! 
Legal  aspects,  Zoning,  Public  rights.  Cities,  Utili- 
ties, 'Wisconsin,  'Minnesota,  Relative  rights  Prior 
appropriation. 

The  elements  of  the  law  of  appropriation  found  in 
riparian  states  are  discussed.  Overgeneralization 
into  a  strict  dichotomy  obscures  differences 
between  riparian  states,  and  magnifies  differences 
between  riparian  and  appropriation  states.  Modern 
demand  for  change  could  be  expedited  if  these 
similarities  were  recognized.  The  traditional  ele- 
ments of  the  two  systems  are  contrasted  in  a  table. 
Story  and  Kent  used  a  two  level  analysis  of  the 
riparian  doctrine:  the  idealistic  natural  flow  doc- 
trine, qualified  by  the  practical  reasonable  use  doc- 
trine. In  application,  the  reasonable  use  doctrine  is 
emphasized.  Specific  examples  of  erosion  of  the 
riparian  doctrine  are:  ( 1 )  the  vested  prescriptive 
right,  which  may  not  be  divested  by  subsequent 
riparians;  (2)  a  riparian's  right  to  consume  as  much 
water  as  necessary  for  his  domestic  use;  (3)  first 
dam  builder  is  protected  from  later  dam  builders. 
Dam  builders  can  withhold  the  natural  flow;  (4) 
tendency  to  treat  municipal  users  differently  than 
private  users;  (5)  dissimilar  treatment  of  industrial, 
mining  and  irrigation  users;  (6)  zoning  ordinances 
may  be  used  to  disrupt  riparians'  equality.  The  ex- 
panding test  of  navigability  also   limits   riparian 

u&c !  ™y-,r,eocognizin8  Public  r'8hts-  ( Williams-Fla) 

Woa-00748 


LA    NASA    V    SEWERAGE    AND    WATER    BD 
(WATER  SUPPLY  CONTRACT). 

184  So  2d  622-625  (CtApp  La  1966). 

Descriptors:  'Louisiana,  'Water  supply,  'Water 
users,  Judicial  decisions.  Administrative  agencies 
Remedies,  Contracts,  Cities,  Local  Government' 
Water  distribution  (Applied),  Domestic  water 
Water  works. 
Identifiers:  'Injunction. 

rhis  was  an  action  by  the  owner  of  rented  property 
igainst  a  city  sewerage  and  water  board  for  a  man- 
latory  injunction  to  require  the  board  to  restore 
vater  service  to  the  property.  Plaintiff  owned  com- 
nercial  property  which  he  leased  to  one  Taylor, 
raylor  defaulted  on  his  water  bill  and  vacated  the 
"remises.  Plaintiff  then  rented  the  property  to  the 
•resent  tenant.  The  board  refused  to  restore  water 
ervice  to  the  property  until  Taylor's  delinquent  bill 
'as  paid.  There  was  no  contractual  relationship 
'etween  plaintiff  and  defendant  to  supply  water  to 
he  property  during  Taylor's  occupancy.  The  court 
eld  that  the  board  did  not  possess  the  legal  right  to 
etuse  water  service  to  the  owner  or  present  tenant 
m  either  of  them  paid  off  former  tenant's 
elinquent  bill.  The  board  could  have  protected  il- 
ea by  requiring  a  deposit  before  extending  service 
ne  court  refused  to  create  a  judicial  lien  on  pro- 
erty  tor  payment  of  water  bills  where  no  contract 
listed  between  the  board  and  the  owner  of  the 
roperty.  (K,rkconnell-Fla) 
V68-00766 


THE  WATER  RESOURCE  IN  NORTHEASTERN 
ILLINOIS:  PLANNING  ITS  USE, 

Northeastern      Illinois      Planning      Commission, 
Chicago,  Illinois. 

John  R.  Sheaffer,  and  Arthur  J.  Zeizel. 
N.E.  Illinois  Planning  Commission  Technical  Re- 
port No.  4,  June  I  966,  1 82  p,  55  fig,  40  tab,  96  ref. 

Descriptors:  Inter-basin  transfers.  Land  use,  Non- 
structural alternatives.  Water  demand,  Conjunctive 
use.  Water  quality  control,  Regional  analysis,  'Ur- 
banization, Recreation  demand,  Future  planning 
(Projected),  Water  resources  development 
Legislation. 

Identifiers:  N.  E.  Illinois,  Chicago  metropolitan 
area.  Northeastern  Illinois  Planning  Commission. 

The  study  stresses  the  advantages  of  closely  coor- 
dinating water  resource  management  with  alterna- 
tive patterns  of  urban  development.  Surface  water 
is  pointed  to  as  one  of  the  chief  natural  attributes  of 
the   region   that  should   be   featured  in   land  use 
planning  on  both  metropolitan  and  local  scales 
The  study  assesses  the  potential   of  the  various 
water  sources  available,  analyzes  the  manner  in 
which  they  are  used,  presents  numerous  alternative 
water  management  measures,  and  balances  supply 
against   future   demands   under  various  types  of 
management.  Legislation  related  to  water  manage- 
ment is  analyzed   and  recommendations  are  ad- 
vanced for  legal  areas  where  changes  are  deemed 
desirable.  Problems  focused  upon  in  this  report  in- 
clude pollution  of  surface  and  ground  water,  falling 
water  levels  in  wells,  damaging  floods  alternating 
with  periods  of  inadequate  stream  flow,  the  grow- 
ing shortage  of  water-oriented  recreational  facili- 
ties, and   the  general  overall   laxity   in   applying 
known     management    techniques.     The    general 
categories  of  management  measures  include:  (I) 
storage  of  surface  water  and  interbasin  transfer  (2) 
management  of  the  withdrawal  and  replenishment 
of  ground  water;  (3)  possibilities  for  conjunctive 
use  of  surface  and  ground  water;  (4)  water  quality 
management  and,  (5)  management  of  water  use 
(Starr-Chicago) 
W68-00843 


PRESENT  AND  FUTURE  WATER  USE  AND  ITS 
EFFECT  ON  PLANNING  IN  MARICOPA  COUN- 
TY,  ARIZONA, 

Maricopa  County,  Arizona  County  Board  of  Super- 
visors and  Maricopa  County  Planning  and  Zoning 
Commission  and  Department. 
Heinrich  J.  Thiele. 

Maricopa  County,  Arizona  Planning  and  Zoning 
Commission,  September  1965,  60  p  1  map  12 
plates,  28  tables,  52  references. 

Descriptors:  'Water  resource  development 
Mathematical  models,  'Land  use,  Water  supply,' 
'Diversion,  'Water  management,  Metropolitan 
growth,  'Zoning. 

Identifiers:  Maricopa  County,  Arizona,  Phoenix, 
Arizona,  Mesa,  Arizona,  Tempe,  Arizona  Scott- 
sdale,  Arizona. 

This  report  on  the  Phoenix  Metropolitan  Area  con- 
tains an  analysis  of  the  conditions,  trends,  needs 
and  problems  of  water  availability  which  influence 
the  location,  type  and  extent  of  land  uses  that  can 
be  supported.  The  study  is  divided  into  three  parts 
( I )  Water  Use  Study;  ( 2 )  Water  Resources  Study, 
1963;  and  (3)  Water  Utilization  Potential  Study  to 
1980,  with  trends  projected  beyond  the  year  2000. 
The  study  suggests  that  the  modern  approach  to 
water  planning  is  to  prepare  alternate  models  of 
growth  concepts;  this  study,  however,  uses  a  single 
approach  only.  This  approach  does  not  take  into 
account  the  augmenting  of  available  water  from 
outside  sources,  but  points  to  the  importance  of  ul- 
timately doing  so.  The  study  theorizes  that  1 .5  mil- 
lion of  the  3.2  million  persons  that  could  be  sup- 
plied with  domestic  water  from  present  resources 
could  live  in  a  second  metropolitan  subcenter  in 
the  Mesa-Tempe-Scottsdale  area.  The  study 
recommends  additional  studies  to  coordinate  and 
interpret  economic  data  assembled;  to  coordinate 
water  resources   management  with   the  physical 


planning  process;  and  to  evaluate  and  interpret  al- 
ternate land-use  water  plans.  Zoning  patterns  for 
the  area  could  then  be  developed  that  could  permit 
a  population  density  that  could  be  supported  by 
adequate  water  resources  at  all  times.  (Starr- 
Chicago) 
W68-00845 


^"HODOLOGY  FOR  APPROACHING 
WATER  QUALITY  PROBLEMS, 

Resources  for  the  Future,  Inc. 
Blair  T.  Bower. 

Mimeographed  paper  presented  at  the  Western 
Agricultural  Economic  Research  Council  Commit- 
tee on  the  Economics  of  Water  Resources 
Development,  Las  Vegas,  Nevada,  7-8  December 
1 966,  30  p,  9  fig,  7  tab,  28  ref. 

Descriptors:  Water  quality,  Water  quantity, 
Economics,  Regional  economics.  Methodology 
Water  quality  management,  Costs,  Benefits,  Loss 
functions,  Systems  analysis.  Input-output  analysis 
Simulation,  Trade-off  functions,  Technological 
change,  Water  treatment  economics,  Information 
systems. 

Identifiers:    Physical    relationships.    Technology 
Theory  of  the  firm ,  Industrial  use.  Agricultural  use. 

Necessary  factors  for  an  economic  approach  to 
water  quality  analysis  are  outlined.  Economic 
methodologies  must  determine  direct  benefits  from 
improved  water  quality,  direct  damages  from  defi- 
cient water  quality,  direct  costs  to  obtain  different 
levels  of  water  quality,  and  direct  impacts  of  water 
quality  on  a  regional  economy.  Essential  inputs  are: 
physical,  economic  and  technological  interrelation- 
ships. The  following  methodological  needs  have 
been  identified:  ( 1 )  relationships  between  water 
quality  and  various  water  uses;  (2)  development  of 
loss  functions  relating  to  water  quality  deficiencies; 
(3)  delineation  of  trade-offs  between  water  quality 
improvement  and  other  outputs  from  water 
resource  systems;  (4)  cost  specifications  of  'infor- 
mation systems'  necessary  for  water  quality 
management,  and  (5)  further  development  of  re- 
gional models  to  trace  impacts  of  water  quality 
throughout  a  regional  economy.  ( Davis-Chicago) 
W68-0085  1 


WATER  QUALITY  AND  ECONOMIC 
DEVELOPMENT, 

Resources  for  the  Future,  Inc. 
Blair  T.  Bower. 

Mimeographed  speech  presented  at  Seventh  Indus- 
trial and  Economic  Development  Conference  Pull- 
man, Washington,  3  October  1966,  21  p  1  fig  1 
tab,  18  ref.  6' 

Descriptors:  Water  quality,  Water  quantity, 
Economic  development,  Water  resource 
economics,  Regional  economics.  Water  resources 
agency,  Theory  of  the  firm.  Industrial  develop- 
ment. Stochastic  processes.  Location  theory 
Economic  decision-making.  Water  treatment  Pol- 
lution control.  Input-output  analysis,  Trade-off 
analysis.  Institutions. 

Identifiers:  Water  resource  management.  Self-con- 
tained water  systems.  Industrial  waste  problems  In- 
dustrial use.  Technological  change. 

Economic  decision-making  regarding  the  role  of 
water  quality  in  industrial  development  is  analyzed 
on  a  regional  level  and  at  the  level  of  the  firm 
Water  is  a  negligible  factor  in  the  interregional  ta- 
xational decisions  for  the  firm,  and  is  but  one  factor 
in  the  development  decisions  within  a  region  On 
the  regional  level,  the  role  of  water  quality  is  again 
only  one  factor  contributing  to  regional  economic 
development.  The  objective  of  regional  decisions  is 
minimizing  basinwide  costs  of  water  quality  as  the 
objective  at  the  level  of  the  firm  is  minimizing  total 
production  costs.  The  basic  problem  of  water  quali- 
ty as  a  hindrance  to  development  is  institutional. 
The  solution  is  a  competent  water  resources  agency 
with  over-all  responsibility  for  all  outputs  of  water 
resources  systems,  including  water  quality  manage- 
ment. (Davis-Chicago) 
W68-00852 
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GROUND-WATER  MANAGEMENT  FOR  THE 
NATION'S  FUTURE  -  OPTIMUM  CONJUNC- 
TIVE OPERATION  OF  GROUND-WATER 
BASINS, 

California  Dept  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see  . 

W68-00875 

THE  ECONOMICS  OF  WATER  UTILIZATION 
IN  THE  BEET  SUGAR  INDUSTRY 

For  primary  bibliographic  entry  see  Field  05L. 

For  abstract,  see 

W68-00883 


CONFLICTS  WITHIN  RECREATION:  AN 
EMERGING  PROBLEM  IN  THE  ALLOCATION 
OF  WATER  AND  INVESTMENT  FUNDS, 

Dept.  of  Agricultural  Economics,  Missouri  Univ, 

Columbia,  Mo. 

John  A.  Kuehn,  and  Durward  Brewer. 

Land  Economics,  Vol  43.  No  4,  pp  456-461.  Nov 

1967.  7  p,  1  fig,  lOref. 

Descriptors:  Economic  efficiency.  Recreation  de- 
mand. Optimization,  *Cost-benefit  analysis.  Exter- 
nalities, Multiple-purpose  reservoirs.  Lagrangian 
multiplier  functions.  National  parks.  Streams. 
Identifiers:  *Recreation  facilities.  Investment, 
Water  allocation  ( Policy ). 

The  use  of  federal  reservoirs  for  recreation  has  in- 
creased at  a  rate  of  1 0  percent  annually.  44  percent 
of  the  population  preferred  water-oriented  recrea- 
tional activities  over  others.  Local  economies  near 
recreational  areas  have  benefitted.  The  develop- 
ment of  recreational  reservoirs  have  sacrificed 
stream  resources  without  evaluating  the  resulting 
negative  benefits.  The  preservation  of  streams  is 
also  important.  National  parks  have  also  been 
threatened  by  reservoir  construction.  Recreation 
specialists  and  resource  planners  should  efficiently 
allocate  water,  public  funds,  and  facilities  between 
reservoir  projects  and  free-flowing  stream  preser- 
vation and  improvement.  Efficiency  norms  should 
be  adhered  to  in  order  to  maximize  the  national 
welfare  from  recreation.  The  planning  goal  should 
be  balanced  recreational  river  basins  The  basin  is 
an  appropriate  planning  unit.  The  interpretation  of 
data  should  be  comprehensive.  The  benefit-cost 
analysis  may  be  used  in  conjunction  with  three 
necessary  steps.  Planning  and  decision  roles  should 
be  separated  from  actual  construction  and  opera- 
tion. (Grossman-Rutgers) 
W68-00885 

EMPIRICAL  ANALYSIS  OF  THE  DEMAND 
FOR  WATER  BY  ISRAELI  AGRICULTURE, 

Hebrew  Univ,  Jeruseleum.  Israel. 

DanYaron. 

Journal  of  Farm  Economics.  Vol  49,  No  2.  pp  461- 

473,  May  1967.  1 3  p.  2  fig  1  tab,  20  ref. 

Descriptors:  *Empirical  analysis  of  demand. 
Production  function,  Irrigation  norms.  Economic 
efficiency.  *Linear  programming.  Programming  al- 


gorithms. 
Identifiers: 


'Water  demand,  Israeli  agriculture. 


Empirical  analysis  of  the  demand  for  water  was 
based  on  the  thesis  that  irrigation  water  was  a  fac- 
tor of  production.  Farm-level  and  country-wide 
production  functions  were  used  and  it  was  assumed 
that  the  marginal  yield  of  a  crop  was  a  function 
only  of  the  quantity  of  water  used.  The  demand  for 
water  was  directly  derivable  from  the  production 
function.  The  particular  irrigation  techniques  ap- 
plied on  the  farms  and  the  degree  of  mobility  of 
farm  labor  were  the  most  important  factors  to  af- 
fect the  demand  for  water.  The  shape  of  the  de- 
mand function  for  water  was  dependent  on  the 
sociopolitical  economic  mix.  The  degree  of  effi- 
ciency in  water  allocation  dictated  the  rules  of  ag- 
gregation of  the  demands  of  individual  farms  into 
the  demands  of  larger  groups.  (Grossman-Rutgers) 
W68-00886 


EFFECTS  OF  NON-PRICE  VARIABLES  UPON 
PARTICIPATION  IN  WATER-ORIENTED 
RECREATION, 

Dept.  of  Agricultural  Economics,  Missouri  Univ, 

Columbia,  Mo. 

Glenn  A.  Gillespie,  and  Durward  Brewer. 

American  Journal  of  Agricultural  Economics.  Vol 

50   No  1,  pp  82-90,  Feb  1968.  8  p.  3  fig.  5  tab.  6 

ref. 

Descriptors:       Economics,      Water      recreation, 
♦Regression  analvsis.  Socio-economic  factors. 
Identifiers:  'Water  demand.  Recreation  demand, 
Elasticity  of  demand. 

The  demand  for  water-oriented  outdoor  recreation 
was  measured  using  factors  that  affected  the  quan- 
tities consumed.  Price  was  held  constant  by  sam- 
pling 1.000  households  in  the  St.  Louis 
metropolitan  area.  The  following  recreation  activi- 
ties were  included:  swimming,  water  skiing,  ice 
skating,  camping,  picnicking,  boating,  boat  fishing, 
hunting,  sight-seeing,  nature  walks,  golfing,  and 
other.  The  standard  multiple  regression  model  was 
used.  The  dependent  variable  was  recreation  day 
and  the  independent  variables  were  both  qualita- 
tive and  quantitative.  Some  independent  variables 
were  zero-one  dummy  variables.  Income  and  age 
were  the  primary  variables  and  were  significantly 
interrelated.  The  income  elasticity  of  demand  for 
recreation  was  calculated.  Income  had  a  greater  in- 
fluence on  demand  for  recreation  on  older  people 
than  on  younger  people.  Age  elasticities  and  educa- 
tion elasticities  were  also  calculated.  This  model 
may  be  used  to  predict  the  number  of  recreational 
days  demanded  by  a  family  with  specific  socio 
economic  characteristics.  Mathematical  models, 
tables,  and  references  were  included.  (Grossman- 
Rutgers) 
W68-00887 

ECONOMIC  BASIS  FOR  WATER  RESOURCES 
ANALYSIS, 

Rutgers  Univ..  New  Brunswick,  N  J. 
William  Whipple.  Jr. 

Water  Resources  Research  Institute,  Rutgers,  the 
State  University.  I  16  pp.  8  fig..  6  tab.  86  ref.  1  ap- 
pend. 

Descriptors:  *Uncertainty.  Risks.  Economic  effi- 
ciency, 'Economics.  'Economic  benefits.  Cost 
benefit  analvsis.  Decision  making.  Economic 
justification.  '  'Interest.  'Economic  resources. 
Flood  plain  insurance.  'Flood  plain  zoning. 
'Taxes.  'Hydro-electric  power,  'Flood  control. 
'Water  pollution  control. 

Identifiers:  Utility,  Objective  function.  Economics 
of  flood  control/Economics  of  taxed  alternatives. 
Utility  function  of  uncertainty 

This  work  purports  to  provide  improved  economic 
principles  and  methodology  for  water  resources 
planning.  A  basic  utility  objective  function  is 
proposed,  which  can  be  quantified  except  for  spe- 
cial cases  where  income  redistribution  is  relevant. 
A  stochastic  approach  is  developed  to  provide  a 
quantitative  utility  function  of  uncertainty,  based 
upon  social  valuation  of  risk  inferred  from  in- 
surance and  other  fields.  The  analysis  of  risk  and 
theory  of  opportunity  costs  is  used  to  derive  an  ap- 
proach to  government  discount  rate,  and  to  con- 
sideration of  taxation  in  comparisons  of  projects 
with  alternatives.  In  the  field  of  hydroelectric 
power  it  is  shown  that  these  principles  will  approx- 
imately halve  traditional  benefit-cost  ratios.  A  spe- 
cial study  of  flood  control  provides  a  new  approach 
to  the  optimal  degree  of  protection,  and  to  flood 
plain  management,  through  consideration  of  pro- 
ject-induced investment  in  flood  hazard  areas.  Es- 
sential principles  are  given  for  an  economic  evalua- 
tion of  the  benefits  of  pollution  control  and  a 
method  for  optimizing  planning  including  water 
quality  objectives.  (Author) 
W68-00936 


U  S  Geol  Surv  Water-Supply  Pap  1890,  1968.  107 
p.  18  fig,  12  ref. 

Descriptors:  'Water  resources,  'Water  supply, 
♦Groundwater,  'Surface  waters,  'Oklahoma. 
Hydrology,  Water  management  (Applied),  Water 
resources  development.  Reservoir  storage.  Water 
conveyance,  Water  demand.  Irrigation,  Municipal 
water,  Hydrologic  budget. 
Identifiers:  'Oklahoma  water-resource  survey. 

The  water  resources  of  Oklahoma  are  described  in 
a  report  compiled  from  various  published  and  un- 
published sources.  Basic  information  about  general 
geology  and  hydrology  are  included  to  increase  the 
comprehensibility  of  the  report  to  the  non-spe- 
cialist.   About    1%    of    the    water    that    enters 
Oklahoma  as  precipitation  or  streamflow  is  used  by 
man   The  rest  evaporates  or  flows  out.  Precipita- 
tion averages  33  in.  per  yr  of  which  evaporation 
uses  over  85% .  leaving  about  1 7  bgd  for  potentially 
useful  infiltration  and  runoff.  Withdrawal  in  1965 
averaged  1  25  bgd,  2/3  of  which  was  surface  water. 
The   western  part  of  the  state  is   the   principal 
groundwater  consumer,  and  the  eastern  part  uses 
the  most  surface  water.  Consumption  may  double 
in  the  next  twenty  years.  The  average  amount  of 
available  water  is  ample,  but  droughts  are  severe     ; 
and  frequent,  so   managed  storage   is  necessary. 
Both   surface   and  subsurface   storage   are   being 
used,  and  the  potential  for  increase  of  both  is  excel- 
lent. The  quality  of  most  water  in  the  State  is  excel- 
lent but  some  groundwaters  and  surface  waters  are 
too  salty  for  any  use.  The  water  resources  of  the 
High  Plains.  Western  Oklahoma,  the  Central  and 
Eastern  Plains,  the  Ozark  Plateaus.  Southeastern 
Oklahoma,  and  the  major  cities  of  Oklahoma,  are 
discussed  in  more  detail.  ( Knapp-USGS ) 
W68-00963 

FACTORS  AFFECTING  CONSUMPTION  OF 
URBAN  HOUSEHOLD  WATER  IN  NORTHERN 
UTAH,  .     , 

Utah  St.  Univ..  Logan.  Agricultural  Experiment 

Station. 

B  Delworth  Gardner,  and  SethH  Schick. 

Bulletin  449.  Nov  1964.  Agricultural  Experiment 

Station.  Utah  Stale  University.  Logan  2 1  p.  9  fig.  3   • 

tab. 

Descriptors:  'Regression  analysis.  'Demand.  In- 
come Prices.  Rain.  Air  temperature.  Acreage.  Pro- 
perty values.  Plumbing.  Price  elasticity  "Sampling. 
Identifiers:  'Water  utilization.  Economics. 

The  consumption  of  water  by  average  households 
among  various  communities  in  northern  Utah  »as 
explained.  The  variables  used  to  explain  household 
consumption  were  price,  income,  value  of  homes, 
lot  area,  percent  of  homes  with  complete  plumbing, 
precipitation,  and  temperature.  Price  and  lot  size 
were  found  to  be  the  most  significant  variables  The 
demand  schedule  and  demand  curves  for  both 
linear  and  logarithmic  functions  were  found.  Nu- 
merous tables  of  data  and  statistical  results,  two 
graphs,  and  an  appendix  were  included  (Gross- 
man-Rutgers) 
W68-00990 

THE  IMPACT  OF  PRICE  ON  RESIDENTIAL 
WATER  DEMAND  AND  ITS  RELATION  TO 
SYSTEM  DESIGN  AND  PRICE  STRICTURE 
Resources  for  the  Future  Inc.  Wash  .  D  C  .  Johns 
Hopkins  Univ..  Depart,  of  Environmental  En- 
gineering Science 

Charles  W.  Howe,  and  F  P  Linaweayer 
Water  Resources  Research.  Vol  3.  No  1 .  pp  1 3-32. 
First  Quarter  1967.  20  p.  5  tab.  23  ref. 

'Elasticity  of  demand.  Systems  analy- 


•  Water 


WATER  FOR  OKLAHOMA, 

US  Geological  Survey. 

T.  B.  Dover.  A.  R.  Leonard,  and  L.  L  Lame. 


Descriptors: 

sis, 'Pricing 

Identifiers:  Economics,  'Water  demand. 

supply. 

Models  of  residential  water  demand  were  formu- 
lated using  cross-sectional  data.  Domestic  i  inside  i 
and  sprinkling  uses,  metered,  flatrate.  septic  tan*. 


WATER  RESOURCES  PLANNING-Field  06 
Water  Law  and  Institutions— Group  6E 


and  apartment  areas  usage  of  water  were  dif- 
ferentiated. The  major  findings  were:  ( I )  domestic 
demands  were  relatively  inelastic  with  respect  to 
price;  (2)  sprinkling  demands  were  elastic  with 
respect  to  price,  but  less  so  in  the  west  than  in  the 
east;  (3)  maximum  day  sprinkling  demands  were 
inelastic  in  the  west  but  relatively  elastic  in  the  east. 
Longer  term  adjustments  to  price  were  empirically 
investigated,  and  the  role  of  demand  functions  in 
pricing  and  system  design  was  discussed.  (Gross- 
man-Rutgers) 
W68-00991 


A    BENEFIT-COST     ANALYSIS     OF    LOCAL 
WATER  SUPPLY, 

Louisana  St.  Univ. ,  Baton  Rouge,  Economics  Dept 

W.J.StoberandL.H.Falk. 

Land  Economics,  Vol  43,  No.  3,  pp  328-335   Aug 

1967.  8  p,  lfig,  I  tab,6ref. 

Descriptors:     Investment,     Economic    efficiency. 
Depreciation,   "Cost-benefit   analysis,   Return   to 
icale.  Risks,  Water  resources  development, 
dentifiers:  Economics,  *Local  governments,  In- 
iustrial  water. 

knefit-cost  analysis  should  determine  whether  a 
ihortage  of  water  for  industrial  and  municipal  use 
hould  be  overcome  by  the  local  community  or  by 
he  industrial  users.  The  community  project  would 
>e  reimbursed  by  the  sale  of  water.  A  local  project 
nay  have  a  favorable  ratio  from  the  viewpoint  of 
he  local  community  but  the  costs  to  the  nation 
nay  exceed  national  benefits.  The  costs  to  the 
ommunity  and  to  the  industry  were  theoretically 
lerived  and  a  benefit-cost  formula  was  determined, 
he  benefit-cost  ratio  should  be  greater  than  one  if 
he  objective  of  the  community  is  to  maximize  its 
et  benefits.  Such  factors  as  returns  to  scale,  in- 
srest  rate,  income  tax  structure,  and  differences  in 
ost  of  capital  were  considered.  (Grossman-Rut- 
ers) 
V68-00994 


IOUSEHOLD  WATER  USE  AND  SOCIAL 
TATUS, 

hode  Island  Univ.,  Kingston,  Agricultural  Exped- 
ient Sta. 

vingA.  Spaulding. 

967  Bulletin  392,  Agricultural  Experiment  Sta- 
on,  University  of  Rhode  Island.  36  p,  I  fig,  24  tab 
ref. 

escriptors:  *Regression  analysis,  Sampling,  *Mu- 

icipal  water. 

lentifiers:    'Social   aspects,    *Water   utilization, 

conomics. 

he  study  tested  the  hypothesis  that  quantities  of 
ater  used  in  households  are  related  to  the  social 
atus  of  those  households.  Data  used  in  study  was 
:quired  from  a  sample  of  households  served  by 
e  same  municipal  water  supply  in  Warwick, 
hode  Island.  Questionnaires  were  used,  a  sample 
lestionnaire  was  included.  A  second  source  of 
ita  was  the  records  of  the  municipal  water  supply. 
I  use  of  regression  analysis  the  quantity  of  water 
ed  per  household  was  found  to  vary  directly  with 
cial  status.  Two  important  variables  found  were 
•use  value  and  household  income.  Numerous  ta- 
es  of  data  and  a  frequency  distribution  of 
mseholds  studied  were  included.  (Grossman-Rut- 

68-00995 


JE  PRICE  AND  CONSUMPTION  OF  WATER 
)R  RESIDENTAL  USE  IN  GEORGIA, 

:orgia    Univ.,    Athens,    Dept.    of    Agricultural 

:onomics. 

mes  E.  Ware,  and  Ronald  M.  North 

:search  Paper  No  40,  Oct  1967,  Bureau  of  Busi- 

ss  and  Economic  Research,  School  of  Business 

Iministration,  Georgia  State  College,  Atlanta   1 9 

I  tig,  5  tab,  9  ref. 


Descriptors:  "Regression  analysis,  Prices,  Income, 
Elasticity  of  demand,  "Water  demand,  Acreage, 
Rain,  Value,  Air  temperature,  Plumbing. 
Identifiers:  "Water  utilization.  Economics. 

This  study  examined  the  factors  that  affected  the 
demand  for  water  by  residential  users  in  selected 
Georgia  communities.  The  various  uses  of  re- 
sidential water  were  discussed.  Regression  analysis 
was  used  to  measure  the  affect  of  the  following 
variables:  price  of  the  water,  family  income, 
number  of  persons  per  household,  market  value  of 
residence,  state  of  household  technology,  presence 
of  an  automatic  lawn  sprinkler  system,  amount  of 
irrigable  lawn  area,  precipitation,  temperature,  hu- 
midity, and  vegetation.  The  dependent  variable  was 
the  quantity  of  water  used  per  household  per  year. 
The  findings  were  that  price,  the  presence  of  a 
sprinkler  system  and/or  pool,  and  income  were  the 
most  significant  variables.  A  linear  demand  func- 
tion and  its  price  elasticity  were  estimated.  A  com- 
parison of  the  study's  results  was  made  with  other 
similar  investigations  and  policy  suggestions  were 
made.  (Grossman-Rutgers) 
W68-00996 

6E.  Water  Law  and 
Institutions 


CONSTITUTIONAL  LAW  -  DUE  PROCESS  - 
NOTICE  PROVISIONS  OF  WATER  SUPPLY 
ACT  CONSTITUTIONAL, 

Albany  Law  School,  Albany,  N.  Y. 

Margrethe  R.  Powers. 

Albany  L  Rev,  Vol  26,  No  2,  pp  321-325,  Jun 

1962.  5  p,  22  ref. 

Descriptors:  "New  York,  Legal  aspects,  Judicial 
decisions,  Riparian  rights.  Condemnation,  Eminent 
domain,  Riparian  land,  Local  governments,  Water 
resources  development. 

Identifiers:  Water  Supply  Act,  Constitutional  law 
"Notice,  Due  process. 

This  is  a  case  comment  on  Schroeder  v  City  of  New 
York,  10  N  Y  2d  522,  180  N  E  2d  568,  225  N  Y  S 
2d  210  (1962),  in  which  plaintiff's  riparian  rights 
were  infringed  by  the  construction  of  defendant's 
dam  under  provisions  of  the  Water  Supply  Act  of 
1905.  Plaintiff  failed  to  apply  for  compensation  for 
the  taking  of  her  riparian  rights  in  the  time  pro- 
vided by  the  statute,  but  she  claims  that  the  notice 
provisions  of  the  act  did  not  give  her  adequate 
notice  by  newspaper  publication  and  posting  of 
handbills  along  the  affected  watercourses.  The 
court  held  such  notice  to  be  sufficient  to  a  property 
owner,  but  the  author  concludes  that  in  view  of 
recent  decisions  on  the  adequacy  of  notice,  the 
United  States  Supreme  Court  will  probably  hold 
that  the  notice  provisions  are  not  reasonably  calcu- 
lated to  guarantee  due  process  and  are  unconstitu- 
tional. (Smith-FIa) 
W68-00746 


WHO  OWNS  THE  WATER  BOTTOMS, 

Louisiana  State  Bar  Association,  New  Orleans 

Joseph  Onebane. 

La  B  J,  Vol  6,  No  I ,  pp  46-65,  May  1 958.  20  p. 

Descriptors:  "Louisiana,  "Ownership  of  beds,  Beds 
under  water,  Legal  aspects,  Boundaries  (Property), 
Judicial  decisions.  Legislation,  Bodies  of  water. 

This  article  presents  a  detailed  discussion  of  the 
ownership  of  bottoms  of  rivers,  lakes,  and  streams 
in  both  fresh  and  salt  water.  Various  legislative  acts 
and  case  decisions  concerning  the  ownership  of 
water  bottoms  are  analyzed  at  length.  The  major 
problem  in  this  area  appears  to  be  whether  the 
State  of  Louisiana  ever  had  the  power  to  convey 
title  to  the  bottoms  of  certain  bodies  of  water  to 
private  owners,  and  if  so,  whether  or  not  this  was 
validly  accomplished.  The  author  concludes  that 
no  definite  outcome  can  be  predicted  for  future 
cases,  and  each  case  will  have  to  be  considered  on 
the  basis  of  its  own  merits.  ( Smith-FIa ) 
W68-00750 


NORFOLK  DREDGING  CO  V  RADCLIFF 
MATERIALS,  INC  (OWNERSHIP  OF  BEDS). 

264  FSupp  399-403  (E  D  Va  1967). 

Descriptors:  "Virginia,  Riparian  rights,  Severance, 
"Ownership  of  beds,  Remedies,  Legal  aspects,  Ju- 
dicial decisions,  Navigable  waters,  Federal  govern- 
ment, Federal  jurisdiction,  State  governments, 
State  jurisdiction,  Permits,  Dredging,  Easements. 

Plaintiff  dredging  company  seeks  damages  for  inju- 
ry to  its  dredged  channel  allegedly  caused  by  defen- 
dant dredging  company's  shell  dredging  operation. 
The  court  held  that  where  plaintiff  relied  solely  on 
a  dredging  permit  from  the  Corps  of  Engineers  and 
was  not  an  owner  of  riparian  property,  it  did  not 
have  a  sufficient  property  right  or  interest  in  the 
channel  it  had  dredged  to  maintain  the  suit, 
because  the  permit  specifically  conferred  no  pro- 
perty rights.  The  bottom  was  owned  by  the  state  of 
Virginia,  not  the  federal  government,  and  since  the 
defendant  had  a  contract  with  the  state  it  was 
operating  under  a  contractual  right  granted  by  the 
owner  while  plaintiff  was  not.  Even  if  the  govern- 
ment owned  riperian  rights,  it  did  not  transfer  them 
to  plaintiff  by  the  language  of  the  permit,  and  such 
rights  are  property  and  are  transferable  under  Vir- 
ginia law.  Plaintiff  has  not  suffered  damage  to  per- 
sonal property  or  to  an  intangible  property  right 
such  as  an  easement  or  license,  since  only  the 
owner  of  the  land  can  grant  such  intangible  rights. 
His  loss  does  not  give  rise  to  an  action  for  damages 
(Smith-FIa)  6 

W68-00752 


RIVIERA  ASSOCIATION,  INC  V  TOWN  OF 
NORTH  HEMPSTEAD  (PUBLIC  TRUST  DOC- 
TRINE). 

State  of  New  York. 

52  Misc  2d  575,  276  N  Y  S  2d  249-257  ( 1 967). 

Descriptors:  "Remedies,  Submerged  land,  "Owner- 
ship of  beds,  "New  York,  "Riparian  rights,  Legal 
aspects,  "Beds  under  water.  Water  law,  Local 
governments.  High  water  mark.  Riparian  land,  Ju- 
dicial decisions. 
Identifiers:  "Injunction,  Public  trust  doctrine. 

This  is  an  action  to  enjoin  a  town  from  conveying 
land.  The  defendant  town  owned  the  bed  of  Man- 
hasset  Bay  under  a  colonial  grant.  Plaintiff  owned 
land  which  fronted  on  Manhasset  Bay.  Plaintiff 
built  a  seawall  and  a  boat  slip  and  placed  fill  in 
front  of  his  upland.  The  town  advertised  and  sold, 
'subject  to  the  rights,  if  any,  of  abutting  upland 
owners',  submerged  land  in  front  of  plaintiff's 
upland,  including  the  land  the  plaintiff  had  im- 
proved. The  court  held  that  the  plaintiff  had  no 
preemptive  right  to  purchase  submerged  land  in 
front  of  his  upland,  absent  a  statute  so  providing. 
The  public  trust  doctrine  does  not  forbid  the  con- 
veyance of  submerged  land  by  the  town  where  this 
conveyance  does  not  substantially  impair  the 
public  interest  in  lands  and  waters  remaining.  The 
conveyance  was  proper  even  though  not  for  public 
purpose.  The  injunction  was  denied.  (Kirkconnell- 
Fla) 
W68-00753 


SWAN  LAKE  WATER  CORP  V  SUFFOLK  CO 
WATER  AUTH  (WATER  SUPPLY  COMPANIES' 
AREA  OF  SERVICE). 

State  of  New  York. 

20  NY  2d  81 ,  228  NE  2d  773-779  NY  (1967). 

Descriptors:  Water  control,  "Water  works  Water 
delivery,  New  York,  "Administrative  agencies, 
Administrative  decisions,  Boundaries,  Water  dis- 
tribution (Applied),  Utilities,  Water  management 
(Applied). 

The  parties  to  this  case  are  competing  water  com- 
panies. Both  are  subject  to  the  authority  of  the 
Water  Resources  Commission.  The  controversy 
arose  over  who  should  provide  water  for  the  Brook- 
haven   Memorial   Hospital.   Plaintiff  already  had 
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water  lines  laid  along  its  eastern  boundary,  which  is 
a  road  facing  the  hospital.  The  defendant 
proceeded  without  the  commission's  approval  to 
form  a  contract  with  the  hospital.  This  was  in  viola- 
tion of  a  commission  order,  which  prohibited  de- 
fendant's entering  into  competition  with  any  water- 
works system  then  legally  established  in  the  county. 
Defendant  tried  to  excuse  its  activity  as  not  being  in 
competition  with  plaintiff,  though  its  nearest  main 
was  2,190  feet  away  and  plaintiff's  was  just  across 
the  road.  The  New  York  Court  of  Appeals  ruled 
that  this  controversy  was  fit  for  determination  by 
the  Water  Resources  Commission.  This  situation 
could  clearly  be  viewed  as  competitive,  and  the 
commission  should  determine  whether  to  enlarge 
plaintiff's  boundary  to  include  the  hospital  or 
authorize  extension  of  defendant's  main  to  reach 
the  hospital.  (Harriett-Fla) 
W68-00754 

GOLOSKIE  V  RECORVITZ  (TITLE  TO  RESER- 
VOIR BED). 

219  A  2d  759-763  (Rl  1966). 

Descriptors:   *Rhode   Island,  Docks.  Boundaries 
(Property),  Judicial  decisions,  'Boundary  disputes. 
Water  law,  Ownership  of  beds. 
Identifiers:  Possessory  right. 

The  petitioners  brought  a  suit  in  equity  against  the 
respondent  Recorvitz  to  enjoin  him  from  maintain- 
ing and  using  a  wharf  extending  into  a  reservoir. 
Petitioners  claimed  title  to  the  bed  on  which  the 
wharf  was  constructed,  while  respondent  made  no 
claim  of  title  to  the  land  in  question.  The  Rhode 
Island  Supreme  Court,  disagreeing  with  the  holding 
of  the  trial  justice  that  the  petitioners  could  not 
recover  on  the  weakness  of  the  respondent's  title, 
held,  inter  alia,  that  in  such  a  case  it  is  incumbent 
on  the  complaintants  to  prove  only  a  right  of  im- 
mediate possession  in  themselves  superior  to  any 
such  right  in  the  respondent.  (Patterson-FIa) 
W68-00759 

RIPARIAN     WATER     LAW     -     LAKESHORE 
DEVELOPMENTS,  ,   _,. 

Law  School  of  the  U  of  Wisconsin,  Madison. 
Richard  C.Glesner. 

Wis  L  Rev,  Vol  1966,  No  1,  pp  173-190.  winter 
1966.  18  p.  1  dwg,  85  ref. 

Descriptors: -*Riparian  rights,  'Wisconsin.  "Lake 
shores,  Reasonable  use,  Lakes,  Domestic  uses. 
Natural  flow,  Legislation,  Regulation,  Administra- 
tive agencies.  Water  law,  Judicial  decisions.  Rela- 
tive rights.  State  government.  Water  permits. 
Water  courses  ( Legal ),  Canals,  Artificial  use. 
Identifiers:  'Lakeshore  developments. 


HELLIWELL  V  STATE  (TITLE  TO  TIDE- 
LANDS). 

183  So  2d  286-289  (3  DCA  Fla  1966). 

Descriptors:  'Florida,  Public  lands.  Navigable 
waters,  Tides,  Tidal  waters,  Beds,  Ownership  of 
beds,  Real  property.  High  water  marsh.  Tidal 
marshes.  Marshes,  Coastal  marshes.  Salt  marshes. 
Swamps,  Water  law.  Legal  aspects,  State  govern- 
ments. -.  .      ■  ,        ci_ 

Identifiers:  'Sovereignty  lands.  Tide  lands,  Shore 
lands.  Evidence 

The  controversy  concerned  the  ownership  of  al- 
leged marsh  or  swamp  lands  adjacent  to  an  island  in 
Biscayne  Bay.  The  plaintiff  claimed  title  to  the  land 
through  a  deed  conveying  salt  marsh  and  mangrove 
flats.  The  defendant.  State  of  Florida,  claimed  that 
the  land  in  question  was  sovereign  in  character. 
The  Court  held  that  the  evidence  was  sufficient  to 
show  that  the  property  in  question  consisted  of  tide 
lands,  covered  and  uncovered  by  the  ordinary  daily 
tides  of  public  navigable  waters  and  that  such  land 
is  soverign  in  character  owned  by  the  state. 
(Horner-Fla) 
W68-00762 


This  article  examines  the  effect  of  the  riparian  doc- 
trine on  a  lakeshore  development  which  seeks  to 
increase   the   supply   of  waterfront   property   by 
dredging    artificial    canals    from    the    lake,    and 
developing  the  shores  of  the  canals.  The  common 
riparian  rights  are  noted.  The  author  sets  out  the 
natural  flow  and  reasonable  use  doctrines  of  ripari- 
an   rights.    (The    Wisconsin    courts    follow    the 
reasonable  use  doctrine.)  The  issue  of  whether  or 
not  the   proposed   development  is   a  reasonable 
riparian  use  is  discussed.  The  admission  of  exces- 
sive numbers  of  'strangers'  to  the  lake's  waters,  the 
quantity  of  water  diverted,  lowering  of  the  lake 
level,  and  the  possible  overcrowding  of  the  lake  are 
considered.  The  lateral  extent  of  riparian  land  is 
determined  by  either  the  source  of  title  test  or  the 
unity  of  title  test.  Wisconsin  legislation  regulating 
the  diversion  of  water  is  examined.  This  statute 
diversion  contains  elements  of  both  the  unity  of 
title  and  the  source  of  title  tests  for  determining  the 
lateral  extent  of  riparian  land.  This  article  contains 
an  extensive  discussion  of  Wisconsin  riparian  law. 
(Kirkconnell-Fla) 
W68-00761 


TRl-STATE  ENTERPRISES,         INC         V 

BERKOWITZ  (SUBMERGED  LANDS). 

1 82  So  2d  40-44  ( 2d  D  C  A  Fla  1 966 ). 

Descriptors:  'Florida,  'Bulkheads,  'Riparian  land, 
Beds,  Ownership  of  beds,  Beds  under  water.  Judi- 
cial decisions.  Legislation,  Riparian  rights.  Gulf  of 
Mexico,  Bulkhead  lines.  Boundaries  (Property), 
Water  law.  Land  forming.  Navigable  waters.  Legal 
aspects. 
Identifiers:  'Mortgages,  Bulkhead  laws. 

Appellee  held  a  mortgage  on  a  tract  of  land,  the 
west  boundary  of  which  was  the  Gulf  of  Mexico. 
Subsequent  to  this  mortgage,  the  owner  of  the  land 
purchased  adjoining  submerged  lands  in  the  Gulf  ot 
Mexico  from  the  Trustees  of  the  Internal  Improve- 
ment Fund.  The  owner  bulkheaded  and  filled  these 
lands  then  subdivided  and  sold  both  upland  and 
submerged  lands.  Appellants  are  purchasers  of  one 
of  the  lots  located  in  the  area  of  the  submerged 
land.  The  trial  court  held  that  appellant's  lot  was 
subject  to  the  mortgage.  Appellants  claim  that  title 
to  the  submerged  land  on  which  their  lot  is  located 
was  in  the  state  of  Florida  at  the  time  the  mortgage 
attached  to  the  original  purchase,  hence  the 
mortgage  did  not  attach  to  their  land.  A  con- 
veyance of  riparian  land  includes  riparian  rights. 
The  right  to  purchase  and  fill  submerged  lands  is  a 
valuable  right  appurtenant  to  ownership  of  adjoin- 
ing upland.  The  acquired  submerged  land  is  a 
direct  fruit  of  and  in  large  measure  the  replacement 
for  the  appurtenant  riparian  rights  attached  to  the 
upland  which  had  been  subjected  to  the  mortgage. 
The  decision  of  the  trial  court  was  affirmed.  (Kirk- 
connell-Fla) 
W68-00763 


RUMFORD  FALLS  POWER  CO  V  FPC 
(HYDROELECTRIC  LICENSING). 

355  F  2d  683-688  (ICir  1966). 

Descriptors:  'Federal  Power  Act,  'Hydroelectric 
project  licensing,  'Hydroelectric  plants.  Water 
utilization.  Federal  Government,  Water  law. 
Navigable  waters.  Legal  aspects.  Electric  power. 
Electric  powerplants. 


The  petitioner  applied  for  an  antedated  license  to 
operate  a  hydroelectric  project  on  navigable 
waters  The  license  contained  an  article  which 
would  not  have  been  in  the  license  had  it  applied  at 
the  proper  time.  The  court  held  that  the  petitioner 
should  not  be  better  off  than  other  applicants  who 
filed  on  the  date  on  which  it  is  fact  filed  and  it 
would  have  to  accept  the  same  license  as  was 
required  of  the   other  applicants.   However,  the 


court  held  that  the  Commission  could  not  properly 
require  any  applicant  to  accept  the  article  in 
question  because  it  was  too  vague.  The  case  was  re- 
manded to  the  Commission  to  clarify  the  article. 
(Horner-Fla) 
W68-00764 

LINDSEY  V  CITY  OF  GREENVILLE 
(PERIODIC  DAM  OVERFLOW  NOT  A 
TAKING'). 

l46SE2d863-868(SC  1966). 

Descriptors:  'South  Carolina,  Legal  aspects.  Judi- 
cial decisions.  Eminent  domain,  Floods,  Rain, 
Water  injury,  'Flood  damage.  Discharge  (Water), 
Reservoirs,  Dams,  'Excessive  precipitation. 

Plaintiff  sought  damages  for  the  destruction  of  his 
bean  crop  as  a  result  of  flood  waters  released  by  the 
defendants  in  the  operation  of  their  dam  and  reser- 
voir The  South  Carolina  Supreme  Court  upheld  a 
verdict  for  the  plaintiff,  saying  that  the  flooding  and 
destruction  of  plaintiff's  crop  constituted  a  taking 
of  his  property  for  a  public  purpose  for  which  just 
compensation  must  be  paid  under  the  South 
Carolina  Constitution.  The  heavy  rains  which 
necessitated  the  discharge  of  large  volumes  of 
water  from  defendant's  reservoir  were  not  un- 
precedented and  would  in  all  probability  occur 
again.  These  facts  fulfill  the  requirement  that  the 
taking  must  be  permanent  or  presumably  of  a  per- 
manent nature  for  compensation  to  be  awarded 
under  the  provision  of  the  constitution.  The  opera- 
tion of  the  dam  and  reservoir  was  a  public  use,  the 
damages  resulted  from  the  operation,  so  this  was  a 
taking  of  property  for  a  public  use  for  which  just  i 
compensation  must  be  paid.  (Smith-Fla) 
W68-00765 

THOMPSON  V  ENZ  (RIPARIAN  RIGHTS  AND 
NONRIPARIAN  LAND). 

2  Mich  App  404, 1 40  N  W  2d  563-565  (1966). 

Descriptors:  'Michigan,  Riparian  rights.  Riparian' 
land  Legal  aspects.  Judicial  decisions,  'Severance, 
Articial  watercourses.  Boundaries  (Property),. 
Lakes,  Canals. 

Plaintiffs  seek  to  prevent  the  defendants  from 
granting  riparian  rights  to  lots  subdivided  from 
their  land  which  do  not  touch  the  waters  of  the 
lake  but  are  to  be  connected  to  the  lake  by  canals. 
The  Michigan  Court  of  Appeals  held  that  while 
riparian  rights  cannot  be  created  in  non-riparian 
land  the  lots  in  question  are  all  parcels  of  riparian 
land  and  riparian  rights  of  access  to  and  use  of  the 
lake  may  be  reserved  by  proper  conveyance  even 
though  most  of  the  subdivided  property  will  be 
longer  touch  the  lake.  In  a  proper  case,  a  use  which 
adversely  affects  the  rights  of  other  riparian  owners 
will  be  enjoined,  but  that  was  not  brought  before 
the  court  by  the  parties.  See  Thompson  v.  Enz  37 
Mich  667,  154  N  W  2d  473  (1967 ),  in  which  the 
Michigan  Supreme  Court  reversed  this  decision. 
(Smith-Fla) 
W68-00768 

HIXON   V   PUBLIC   SERVICE   COMM'N   (OB- 
STRUCTION IN  NAVIGABLE  LAKE). 
32  Wis  2d  606,  146  N  W  2d  577-594  (1966). 

Descriptors:  'Administrative  decisions.  Adminis- 
trative agencies.  Ownership  of  beds.  Public  rights. 
•Riparian  land.  Riparian  waters,  'Water  la» 
Navigable  waters.  'Wisconsin,  Judicial  decisions 
Breakwaters. 
Identifiers:  Public  trust  doctrine. 


Appellant  Hixon,  owner  of  riparian  land  on; 
navigable  Wisconsin  lake,  constructed  a  break 
water  protruding  75  feet  from  the  shoreline.  ln< 
Wisconsin  Public  Service  Commission  had  autnon 
ty  to  order  obstructions  on  the  bed  of  a  navigable 
lake  to  be  removed  if  thev  materially  obstructet 
navigation,  reduced  effective  flood  flow  capacity 
or  were  detrimental  to  the  public  interest   After . 
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hearing  was  held,  the  commission  found  all  three  of 
these  elements  to  be  present,  and  ordered  the 
breakwater  to  be  removed.  The  plaintiff  appealed 
on  the  grounds  that  the  findings  of  obstruction  to 
navigation  and  detriment  to  public  interest  were 
unsupported  by  substantial  evidence  and  were  ar- 
bitrary and  capricious.  The  court  held  that  while 
the  State  of  Wisconsin  holds  beds  of  navigable 
waters  in  trust  for  all  its  citizens,  the  legislature  may 
authorize  limited  encroachments  upon  beds  of  such 
waters  where  the  public  interest  will  be  served.  The 
legislative  function  of  determining  whether  en- 
croachments are  consistent  with  the  public  trust 
was  delegated  to  the  commission.  Since  there  was  a 
reasonable  basis  in  evidence  for  the  commission's 
removal  order,  a  court  will  not  question  its 
judgment.  A  strong  dissenting  opinion  was  filled 
(Patterson-FIa) 
W68-00769 


OLIPHANT  V  FRAZHO  (PUBLIC  TRUST  DOC- 
TRINE  IN  THE  GREAT  LAKES). 

State  of  Michigan. 

5  Mich  App  3 1 9, 1 46  N  W  2d  685-689  ( 1 966). 

Descriptors:     "Michigan,    "Ownership    of    beds 
Boundaries  (Property),  "Public  rights,  Legislation 
Judicial  decisions,  Water  law,  "Beds,  Swamps. 
Identifiers:   Public   trust  doctrine,    "Great   Lakes 
Submerged  Lands  Act. 

The  case  involved  a  suit  to  adjudicate  rights  to  en- 
large a  canal  adjacent  to  lands  in  which  the  state  in- 
tervened to  assert  its  claim.  The  land  in  question 
was  unpatented,  filled  bottom  land  of  Lake  St 
Clair  beyond  the  patent  line.  The  state  claimed  it 
held  the  land  as  a  public  trust  by  virture  of  the 
Great  Lakes  Submerged  Lands  Act  and  another 
statute,  which  in  part  dedicated  swamp  or  sub- 
merged lands  along  the  borders  of  the  Great  Lakes 
for  public  hunting  and  shooting  grounds  and  for  the 
benefit  of  the  people.  Such  lands  are  not  held  in  a 
proprietary  capacity  by  the  state,  but  in  trust,  in  a 
governmental  capacity,  for  the  people.  Plaintiff 
claimed  that  the  state  should  be  stopped  from  as- 
serting title  to  the  disputed  land  by  virture  of  delay 
and  the  fact  that  it  had  joined  in  the  platting  of  a 
subdivision  that  included  the  area.  The  court  in  the 
instant  case  rejected  this  argument,  but  noted  that 
occupiers  without  title  of  filled-in  trust  lands  may, 
under  the  Great  Lakes  Submerged  Lands  Act,  buy 
such  land  from  the  state  for  its  unimproved  value 
(Patterson-FIa) 
W68-00770 


LAKE  PROVIDENCE  PORT  COMM'N  V 
BUNGE  CORP  (THE  PUBLIC  RIGHT  AND 
RIVERBANK  CONSTRUCTION). 

193  So  2d  363-368  (Ct  App  La  1 966 ). 

Descriptors:  "Riparian  rights,  "Banks,  Mississippi 
River,  Riparian  land,  Administrative  agencies.  Ju- 
dicial decisions,  "Louisiana,  Construction,  Public 
rights,  Relative  rights,  Legislation,  Levees,  "Regu- 
lation, Right  of  way,  Shores,  Structures,  Rivers 
Navigable  waters. 

Identifiers:  "Servitudes,  Lake  Providence  Port 
-omm'n.  Injunction. 

rhis  was  a  proceeding  by  a  port  commission  to  en- 
oin  a  landowner  from  building  a  grain  elevator  on 
ts  land  on  the  banks  of  a  navigable  river.  The  plain- 
in  Lake  Providence  Port  Commission  was  created 
is  an  executive  department  by  the  Louisiana  Con- 
stitution with  authority  over  all  riverfront  land  and 
levelopment  of  port  facilities  within  East  Carroll 
ansh.  Defendant  corporation  sought  to  construct 
i  grain  elevator  on  the  riverbank  between  the 
vater  s  edge  and  the  levee.  The  commission 
laimed  that  the  riparian  servitude  established  by 
tie  Louisiana  Civil  Code  in  favor  of  the  public 
>ronibits  defendant's  construction  on  the  'bank'  of 
ne  river.  The  court  held  that  the  commission  had 
luthonty  to  regulate  commerce  and  traffic  within 
ne  port  area,  but  it  did  not  have  authority  to 


prohibit  reasonable  use  of  property  owned  by 
others  adjacent  to  the  banks  of  navigable  water. 
Riparian  owners  outside  a  municipality  can  use  and 
develop  river  banks  so  long  as  use  by  the  public  is 
not  disturbed.  There  is  no  evidence  in  the  present 
case  to  establish  that  defendant's  elevator  would 
obstruct  public  use  of  the  banks  of  the  river.  ( Kirk- 
connell-Fla) 
W68-0077I 


JUZECK  V  HACKENSACK  WATER  CO  (CON- 
DEMNATION  FOR  POLLUTION  CONTROL). 

State  of  New  Jersey. 

48  N  J  302,  225  A  2d  335-343  (1966). 

Descriptors:  "New  Jersey,  "Jurisdiction,  "Con- 
demnation, Judicial  decisions.  Water  pollution 
control,  Water  policy.  Administrative  decisions. 

The  appellants.  New  Jersey  landowners,  seek 
review  of  an  order  of  the  Board  of  Public  Utility 
Commissioners  granting  Hackensack  Water  Com- 
pany permission  to  exercise  condemnation  power. 
The  water  company  desired  to  condemn  twenty  six 
acres  of  the  appellant's  property,  six  of  which 
would  be  under  the  waters  of  a  reservoir,  the 
remaining  twenty  acres  to  be  used  for  pollution 
prevention  purposes.  The  court  in  the  instant  case 
reversed  a  lower  court  upholding  the  order  on  the 
ground,  inter  alia,  that  the  Water  Policy  and  Supply 
Council,  not  the  utility  commission,  had  jurisdic- 
tion to  authorize  condemnation.  However,  the 
court  approved  of  the  practice  of  condemning 
more  acres  than  would  be  inundated  by  the  waters 
of  a  reservoir  for  pollution  prevention  purposes. 
Water  purity  was  stated  to  be  a  pre-eminent  factor 
in  establishing  the  Water  Policy  and  Supply  Coun- 
cil, which  has  authority  over  the  conservation  and 
control  of  the  state's  waters  and  jurisdiction  to 
authorize  property  condemnation.  (Patterson-FIa) 
W68-00772 


SHORT  BEACH  COTTAGE  OWNERS  IM- 
PROVEMENT ASS'N  V  TOWN  OF  STRATFORD 
(ACCRETION). 

154  Conn  194,  224  A  2d  532-535  ( I  966). 

Descriptors:  "Accretion  (Legal  aspects),  "Connec- 
ticut, Judicial  decisions.  Water  law,   Boundaries 
(Property),  High  water  mark. 
Identifiers:  Colonial  patents. 

In  a  suit  in  the  nature  of  a  declaratory  judgment  to 
determine  the  competing  claims  of  the  parties  to 
the  ownership  of  a  parcel  of  land  located  at  Short 
Beach,  Connecticut,  the  court  affirmed  the  finding 
of  a  referee  that  the  town  had  a  defensible  claim  to 
title,  which  the  plaintiff  failed  to  overcome,  on  the 
basis  of  a  colonial  patent.  In  the  course  of  the 
opinion,  the  court  stated  that  the  owner  of  water- 
front property  is  benefited  in  title  by  whatever  may 
be  joined  to  his  land,  above  the  high-water  mark 
through  accretion.  (Patterson-FIa) 
W68-00776 


MCGEE  V  MATHEWS  (AVULSION  AND  TITLE 
TO  LAND). 

241  FSupp  300-306  (ED  Ark  1965). 

Descriptors:    "Arkansas,  Thalweg,    Rivers,   Avul- 
sion, "Boundaries  (Property),  "Accretion  (Legal 
aspects). 
Identifiers:  Government  land  calls. 

Plaintiff  McGee  brought  an  action  to  quiet  title  to 
land  on  the  concave  side  of  an  oxbow  lake  formed 
by  a  cutoff  in  the  Arkansas  River.  The  issue  is 
whether  Diamond  Point,  the  land  in  dispute,  was 
formed  by  a  change  in  the  Arkansas  River  resulting 
from  an  accretion  process  or  from  a  sudden  avul- 
sion. After  a  thorough  review  of  the  evidence,  the 
court  found  that  the  land  was  formed  by  accretion 
and  held  for  the  plaintiff.  The  court  also  held  that 
since  under  Arkansas  law  the  boundaries  of  the 


counties  located  in  the  thalweg  of  a  river  move  with 
the  migration  of  the  river  which  comes  about 
through  the  process  of  eroding  away,  passing  over 
and  filling  in  the  area  between  the  old  and  new 
channels,  the  land  in  issue  was  located  in  Jefferson 
County.  Furthermore,  since  government  land  calls 
go  out  of  existence  when  wholly  engulfed  by  the 
shifting  bed  of  the  river,  it  follows  that  the  tax 
deeds  obtained  by  the  defendants  and  other  titles 
originating  from  lands  in  Lincoln  County  and  so  en- 
gulfed by  the  Arkansas  River  were  invalid  and  of  no 
effect.  (Patterson-FIa) 
W68-00777 


TURNER  SUBDIVISION  PROPERTY  OWNERS 
ASSN  V  SCHNEIDER  (LAKE  'BANK'  AS  A 
BOUNDARY). 

144  N  W  2d  848-850  (Ct  App  Mich  1966). 

Descriptors:  "Riparian  land,  Riparian  rights,  Boun- 
daries (Property),  High  water  mark,  Easements, 
Lake  Michigan,  Meanders,  Banks,  Beaches, 
Recreation,  Shores,  Water  law,  Legal  aspects, 
Lakes. 

The  question  involved  the  meaning  of  language  in  a 
deed  describing  the  defendant's  lot  as  running  in 
part  to  the  bank  of  Lake  Michigan,  thence  along 
the  bank  of  Lake  Michigan  with  all  riparian  rights 
pertaining  thereto.  The  plaintiff's  land  was 
described  in  an  earlier  deed  as  running  to  the  lake 
shore  at  high  water  and  thence  along  the  lake  shore 
at  high  water.  The  plaintiff  sought  to  enjoin  the  de- 
fendant from  interfering  with  plaintiff's  use  of  the 
beach.  The  defendant  contended  that  his  deed  con- 
veyed sole  and  exclusive  ownership  of  the  beach  or 
in  the  alternative  an  exclusive  easement  over  the 
beach.  The  court  held  that  the  defendant's  land 
only  extended  to  the  bank  and  not  to  the  water  and 
the  use  of  the  term  'riparian  rights'  was  a 
misnomer.  Whoever  owns  land  in  contact  with  the 
water  is  the  true  riparian  owner  and  the  words 
'riparian  rights'  in  this  case  mean  that  the  defen- 
dant has  only  an  easement  appurtenant  for  the  right 
of  enjoyment  of  beach  uses  on  the  land  below  his 
property.  (Horner-Fla) 
"68-00779 


w" 


UNITED  STATES  V  HARRISON  COUNTY  (TI- 
TLE  TO  ARTIFICIAL  ACCRETION). 

265  FSupp  76-86  (SD  Miss  1967). 

Descriptors:  Judicial  decisions,  "Mississippi, 
"Accretion  (Legal  aspects),  Easements,  Riparian 
land.  Littoral,  Shallow  water.  Boundaries  Sea 
walls.  Roads. 

Harrison  County  constructed  a  seawall  for  the  pur- 
pose of  protecting  an  Interstate  Highway  from 
damage  due  to  sea  action.  The  easement  for  the 
highway  and  seawall  was  acquired  from  privately 
owned  lands  abutting  the  highway  on  one  side  and 
the  sea  on  the  other.  After  construction  of  the 
seawall  the  lands  were  washed  away  thereby  endan- 
gering the  seawall  and  the  highway.  With  federal 
financial  aid,  a  300  foot  wide  sand  beach  was 
pumped  in  from  adjoining  shallow  waters.  The 
court  held  that  despite  the  lack  of  participation  by 
the  owners  of  the  abutting  property  in  the  construc- 
tion of  the  beach,  such  artificial  accretions  inured 
to  them  under  Mississippi  law.  No  agreement  had 
been  reached  between  the  federal  government  and 
county  that  the  county  had  assumed  the  obligation 
of  acquiring  a  recreational  easement  over  the 
beach  for  public  use.  Therefore  neither  the  state 
nor  county  acquired  any  right  to  impose  such  an 
easement,  and  the  owners  of  the  abutting  lots 
owned  the  beach  with  all  littoral  rights  incident 
thereto,  subject  only  to  the  highway  and  seawall 
easements.  (Storace-FIa) 
W68-00784 


BURNS  V  WISEHEART  (BULKHEAD  LINES). 

205  So2d  708-710  (1st  DC  A  Fla  1968). 
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Descriptors:  *Florida,  Legal  aspects,  Judicial  deci- 
sions,   Bulkheads,    Permits,    Dredging,    Landfills, 
State  Governments,  Local  Governments. 
Identifiers.  'Florida  Bulkhead  Act,  "Internal  Im- 
provement Fund. 

This  is  an  action  to  compel  the  trustees  of  the  inter- 
nal improvement  fund  of  the  State  of  Florida  to 
give  formal  approval  to  an  application  for  a  dredge 
and  fill  permit  under  the  Florida  Bulkhead  Act. 
The  court  held  that  where  such  application  had 
been  approved  by  the  appropriate  board  of  county 
commissioner,  the  trustees  of  the  internal  improve- 
ment fund  had  no  discretion  in  granting  approval  of 
the  application  under  the  Florida  Bulkhead  Act. 
(Smith-FIa) 
W68-00786 

THE  TREND  IN  WATER  LAW  DEVELOPMENT 
(SURFACE  WATER  IN  MICHIGAN), 

Univ.  of  Michigan  Law  School. 

Jerome  Maslowski. 

Prospectus  -  A  Journal  of  Law  Reform,  Vol  1.  No 

l.pp  131-138, Apr  1968.8p,45ref. 

Descriptors.  "Legislation,  "Michigan.  Surface 
waters.  Great  Lakes,  Water  law,  Riparian  rights. 
Canals,  Inland  waterways.  Judicial  decisions.  Beds 
under  water.  Ownership  of  beds.  Navigable  waters. 
Water  utilization.  Regulation,  Reasonable  use. 
Public  rights. 
Identifiers:  "Common  law.  "Public  trust  doctrine. 

Statutory  and  common  law  dealing  with  surface 
waters  in  Michigan  is  examined.  Surface  water  in 
Michigan  is  divided  between  the  Great  Lakes  and 
inland  lakes  and  streams.  The  stale  owns  the  bot- 
tom of  the  Great  Lakes.  The  bottoms  of  inland 
waters  are  owned  by  riparians,  with  the  state  having 
a  trust  interest  in  the  water  itself.  The  state  trust  ex- 
tends to  all  navigable  waters.  Riparians  have  the 
right  to  use  the  entire  surface  of  the  body  of  water 
for  such  purpose  as  navigation  and  fishing.  Existing 
state  legislation  relating  to  ownership  of  water  bot- 
toms, filling,  dredging,  and  the  creation  of  irriga- 
tion districts  is  noted.  The  author  concludes  that  a 
complete  water  code  is  necessary  to  adequately 
meet  the  increased  demands  of  industry,  recrea- 
tion, and  farming  on  the  waters  of  the  state  of 
Michigan.  Specific  legislation  suggested  includes 
statutes  dealing  with:  (1 )  control  of  upland  chan- 
nels; (2)  a  definition  of  navigability;  (3)  the  use  of 
water  for  irrigation.  (Kirkconnell-FIa) 
W68-00787 


all  water  power  resources  under  one  comprehen- 
sive agency.  Grants  by  the  government  are  to  be 
strictly  construed  in  the  government's  favor.  The 
1886  act  does  not  authorize  continued  main- 
tenance of  the  Brainard  project  without  a  license. 
(Kirkconnell-FIa) 
W68-00789 


MINNESOTA  POWER  AND  LIGHT  CO  V 
FEDERAL  POWER  COMM'N  (FPC  PERMIT 
FOR  WATER  POWER  PROJECT). 


NORTHWEST  PAPER  CO  V  FEDERAL  POWER 
COMM'N  (FPC  DAM  PERMITS). 

344F2d47(8thCirl965). 

Descriptors:  "Minnesota,  "Federal  Power  Act, 
"Hydroelectric  project  licensing.  Dams.  Navigable 
waters,  Mississippi  River,  Permits,  Licenses. 
Federal  Government.  Federal  jurisdiction.  Legisla- 
tion, Dam  construction,  Structures,  Administrative 
agencies.  Administrative  decisions.  Hydroelectric 
plants.  Regulation. 
Identifiers:  "Federal  Power  Commission. 

This  is  a  proceeding  to  review  an  order  of  the 
Federal  Power  Commission  (FPC)  requiring  a  cor- 
poration to  apply  for  a  license  for  continued  main- 
tenance and  operation  of  a  dam.  In  1  886  Congress 
enacted  a  Special  Act  authorizing  petitioner's 
predecessors  to  construct  a  dam  across  the  Missis- 
sippi River  at  Brainard,  Minn.  In  1 889,  pursuant  to 
this  Act,  permittee  constructed  a  dam  across  the 
river,  In  1916-1917  petitioner  reconstructed  the 
dam  to  obtain  a  greater  supply  of  power.  In  1950 
the  dam  was  severely  damaged  by  a  flood  and  had 
to  be  rebuilt.  The  FPC  has  ordered  petitioner  to 
apply  for  a  license  to  operate  the  dam  as  it  now  ex- 
ists. Petitioner  claims  that  the  1886  Special  Act 
removes  it  from  the  jurisdiction  of  the  FPC.  The 
court  found  that  the  project  authorized  by  the  1886 
act  no  longer  exists.  The  intent  of  Congress  in 
passing  the  Federal  Water  Power  Act  was  to  bring 


344  F  2d  53-55  (8th  Cir  1965). 

Descriptors:  "Minnesota,  "Federal  Power  Act. 
"Hydroelectric  project  licensing.  Dams,  Navigable 
waters.  Mississippi  River,  Permits.  Licenses, 
Federal  government.  Federal  jurisdiction.  Legisla- 
tion, Dam  construction.  Structures,  Administrative 
agencies.  Administrative  decisions.  Hydroelectric 
plants.  Regulation. 
Identifiers:  "Federal  Power  Commission. 

This  is  a  proceeding  to  review  and  set  aside  an 
order  of  the  Federal  Power  Commission  requiring 
petitioner  to  file  an  application  for  a  license  for 
continued  maintenance  and  operation  of  a  water 
power  project  on  the  Mississippi  River.  An  1886 
Special  Act  of  Congress  gave  petitioner's  predeces- 
sor power  to  construct,  maintain,  and  operate  cer- 
tain structures  for  water  power  purposes  on  the 
Mississippi  River  at  Little  Falls,  Minn.  Pursuant  to 
this  act,  the  permittee  constructed  a  dam  and  other 
structures  in  the  river.  Major  structural  work  has 
been  done  on  the  original  facilities  subsequent  to 
the  Federal  Water  Power  Act.  The  language  of  this 
act  stated  that  the  act  would  not  affect  any  permit 
heretofore  granted.  The  court  found  that  this  pro- 
ject had  been  substantially  reconstructed  and  was 
therefore  subject  to  Federal  Power  Commission 
control;  hence  the  order  was  upheld.  The  dissent 
thought  the  order  should  be  set  aside,  since  the 
original  Little  Falls  Act  gave  permittee  power  to 
construct,  improve,  maintain  and  develop  water 
power  facilities.  (Kirkconnell-FIa) 
W68-00790 

TERREBONNE  PARISH  SCHOOL  BD  V  TEX- 
ACO, INC  (OWNERSHIP  OF  BEDS). 

178  So  2d  428-437  (ct  App  La  1965). 

Descriptors:  Louisiana,  "Ownership  of  beds,  "Sub- 
merged lands.  Judicial  decisions.  Administrative 
agencies,  State  Government,  Navigable  waters. 
"Beds  under  water.  Navigation.  Estuaries,  Jurisdic- 
tion, Legislation.  Local  government,  Beds.  Sub- 
merged lands.  Political  aspects.  Water  law. 
Identifiers:  "Mineral  leases,  "Sovereignty  lands. 

This  is  a  suit  for  cancellation  of  a  mineral  lease 
granted  by  the  Louisiana  State  Mineral  Board  to 
defendant  Texaco's  predecessors.  This  lease 
specifically  excluded  school  and  tax  lands.  Sub- 
sequent to  this  lease,  the  school  board  of  Ter- 
rebonne Parish  granted  a  mineral  lease  of  the  same 
area  to  someone  other  than  defendant.  Title  to  all 
lands  under  navigable  waters  passed  to  the  state  of 
Louisiana  upon  its  admission  to  the  Union  by  virtue 
of  its  sovereignty.  The  Louisiana  Legislature 
granted  to  county  school  boards  in  trust  for  schools 
all  sections  of  land  numbered  16.  The  land  in 
question  is  the  bed  of  what  is  known  as  Mud  Hole 
Bay,  a  body  of  water  in  a  section  16.  The  question 
presented  was  whether  the  school  board  or  the 
mineral  board  was  the  proper  party  to  grant  a 
mineral  lease  to  the  bed  of  Mud  Hole  Bay.  The 
court  found  Mud  Hole  Bay  to  be  navigable  and  that 
the  state  grant  of  sections  16  for  school  purposes 
did  not  include  the  beds  of  navigable  waters,  hence 
judgment  was  for  defendants.  (Kirkconnell-FIa) 
W68-00791 


Tri-County  Regional  Planning  Study  No.  27,  April, 
1963.  205  p,  18  maps,  8  illus,  20  tables,  3  charts,  3 
append. 

Descriptors:  "Water  resource  development, 
"Watersheds.  Riparian  rights,  Laterals,  "Inter- 
governmental cooperation,  Groundwater,  Subsur- 
face waters,  "Metropolitan  area  planning,  Water 
distribution.  Water  supply,  "Multi-purpose  pro- 
jects. 

Identifiers:  Akron,  Ohio,  Medina  County,  Summit 
County,  Ohio,  Portage  County.  Ohio,  Lake  Erie. 

In  the  Tri-county  region,  there  is  a  natural  limita- 
tion on  available  water  supply.  Planning  for 
development  of  water  resources  as  to  yield  the 
needea  quantities  must  consider  the  lateral  transfer 
of  water  across  the  watershed  boundaries  and  the 
use  of  Lake  Erie  as  a  source  of  water.  The  study  re- 
lates the  legal  background  of  the  water  status  in 
Ohio  and  recommends  certain  revisions  in  the 
Watershed  District  Act;  namely:  ( I  )  amending  the 
requirement  that  the  boundaries  of  a  watershed  dis- 
trict follow  township  lines  to  more  closely  follow 
the  hydrologic  divide;  (2)  combining  the  major 
river  watersheds  with  common  economic  affilia- 
tions. The  study  also  recommends  a  water  policy  be 
instituted  that  develops  the  water  resources  on  a 
watershed  basis.  To  implement  the  water  policy  the 
study  calls  for  the  formation  of  watershed  districts 
as  political  entities  with  major  responsibility  for 
formulating  plans  for  water  improvement  projects, 
coordinating  the  activities  of  both  public  and 
private  interests  in  the  districts,  construction  of 
water  improvement  projects  which  are  beyond  the 
capabilities  of  others,  and,  ultimately,  the  control 
of  the  use  of  water  resources  by  requiring  all  pro- 
jects be  approved  by  the  districts.  (Starr-Chicago) 
W68-00844 


WATER  RESOURCE  DEVELOPMENT  PLAN. 

Tri-County  Regional  Planning  Commission,  Akron. 
Ohio. 


THE  ORSANCO STORY, 

Resources  for  the  Future. 

For  primary  bibliographic  entry  see  Field  05D. 

For  abstract,  see  . 

W68-00847 


NEW  ERA  FOR  AMERICA'S  WATERS. 

Fed  Water  Pollut  Contr  Admin  Rep.  1967.  24  p. 

Descriptors:  Costs,  Water  resources.  Pollution 
abatement.  Legislation.  USA.  "Water  pollutio 
control.  "Water  quality  control.  Water  resourct 
development.  State  jurisdiction.  Federal  junsdic 
tion.  Water  Quality  Act,  Federal  Government 
Legal  aspects.  Social  aspects.  Conservation,  Wa" 
supply.  Local  governments. 
Identifiers:  Clean  Water  Restoration  Act. 

This  publication  gives  a  brief  resume  of  such  areas 
as:  ( 1 )  depletion  of  water  resources  in  the  United 
States;  (2)  increased  and  varied  use  of  water 
resources;  (3)  industrial  and  municipal  wastes.  (4) 
extent  of  water  pollution;  (5)  cost  to  clean  up 
water;  (6)  augmenting  the  water  supply  and  (7)  the 
role  of  Federal,  state,  and  city  government,  indus- 
try, and  individual  responsibility  in  pollution  con- 
trol. Present  research  now  in  progress  and  legisla- 
tion for  control  of  water  pollution  are  discussed. 
W68-00876 

SOME  PHYSICAL,  TECHNOLOGICAL,  AND 
ECONOMIC  CHARACTERISTICS  OF  WATER 
AND  WATER  RESOURCES  SYSTEMS:  IMPLI- 
CATIONS FOR  ADMINISTRATION. 

New  Mexico  Univ..  Albuquerque. 

Blair  T.  Bower. 

Nat  Res  J.  Vol  3.  No  2.  pp  215-238,  Oct  1963.  24 

p,7fig,  32ref. 

Descriptors:  "Administration,  Administrative 
agencies.  Future  planning  (Projected),  Long-term 
planning.  Optimum  development  plans.  "Project 
planning.  Regional  analysis.  Technical  feasibility 
Water  law.  Water  policy,  "Water  resources 
development.  Economic  evaluation  .  Economies  of 
scale.  Efficiencies.  Input-output  analysis.  *ater 
quality  control. 
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rhe  interrelations  between  physical,  technological, 
economic,  and  administrative  facets  of  water 
esources  are  discussed.  Surface  water  and  ground- 
water are  found  to  be  integrally  related  physically. 
)uality  of  water  is  considered  inseparable  from 
[uantity  of  water.  A  water  resource  system  is  said 
b  encompass  a  set  of  overlapping,  but  not  neces- 
arily  coincident  areas.  Water  resources  develop- 
lent  on  the  local  level  is  found  to  affect  planning 
nd  development  on  the  basin  or  regional  level. 
here  is  uncertainty  existing  both  as  to  the  supply 
nd  the  demand  for  water.  Larger  projects  are 
)und  to  have  a  lower  unit  cost  of  output.  It  is  con- 
luded  that  an  administrative  agency  should  be  set 
p  to  control  water  resources.  This  agency  should 
:  unitary  and  have  jurisdiction  over  quality  and 
jantity  of  ground  and  surface  waters.  It  should 
jve  flexible  geographic  jurisdiction,  and  be  large 
wugh  to  take  advantage  of  economies  of  scale, 
iirther,  the  agency  should  be  responsible  for  the 
Hire  range  of  outputs  and  for  planning,  design  and 
>eration  of  the  system.  (Pfeiffer-FIa) 
68-00904 


rREAM  POLLUTION  AND  THE  ALLEGHENY 
UNITARY  AUTHORITY,  " 

ttsburgh  Univ.,  Pa. 

hn  L.  Lubach,  and  Sanford  M.  Lampl 

Pitt  L  Rev,  Vol  1 0,  No  3,  pp  345-363,  Mar  1 948 

ip,95ref. 

:scriptors:    *Pennsylvania,    Legislation,    *Local 
vernments,  Riparian  rights.  Proprietary  power, 
unicipal  wastes,  *Cities,  Sewage  treatment,  Ad- 
nistrative  agencies, 
sntifiers:  Sanitary  Authority. 

le  common  law  of  Pennsylvania,  as  to  riparian 
Ms,  and  the  effect  of  the  Pollution  Act  of  1937 
re  discussed  as  an  introduction.  Pursuant  to  the 
t,  in  1945  the  Sanitary  Water  Board  ordered 
rious  municipalities  and  industries  in  Allegheny 
>unty  to  discontinue  their  discharge  of  untreated 
vage.  For  this  purpose,  the  Allegheny  County 
[Mary  Authority  was  incorporated  in  1946.  The 
thority  could  assume  the  huge  initial  investment 
a  county-wide  sewage  treatment  system  by  issu- 
;  revenue  bonds.  Provisions  were  made  for  rate 
:ermination  and  for  each  municipality  to  guaran- 
any  delinquent  accounts  of  its  residents.  Possi- 
constitutional  problems  were  discussed,  as  was 
method  of  financing  the  project  before  the 
nt  became  operative.  The  article  predicted  that 
>n  the  termination  of  the  Authority's  existence, 
fould  convey  its  property  to  Allegheny  County, 
iposed  legislation  concerning  the  Authority  was 
pussed.  It  was  concluded  that  the  multi-mu- 
ipahty  authority  was  the  most  practical  method 
handling  the  pollution  problems  of  Allegheny 
jnty.(Williams-Fla)  3 

-8-00905 


W68-009I6 


lTER  RIGHTS  LITIGATION  AND  LEGISLA- 

:.  Taylor. 

mer  Water  Works  Assoc,  Vol  59,  pp   1478- 

6,  Nov  1967.  19  p.  FF 

cnptors:  'Legal  aspects,  'Riparian  rights, 
anan  land,  'Natural  flow,  'Water  utilization, 
islation.  Political  aspects.  Administration,  Judi- 
decisions,  Planning,  Federal  government.  State 
ernment.  River  basin  development,  Water 
•urces,  Water  pollution  control,  Desalination 
:r  systems, 
itifiers:  Surface  flow,  Regional  planning. 

or  judicial  decisions  and  legislative  acts  con- 
nng  water  rights  are  outlined.  Litigation  over 
nan  rights,  ground  water,  water  use,  water  poi- 
nt and  surface  flow  is  covered.  State  legislation 
cerning  water  use,  pollution,  riparian  rights 
water  resources  is  also  noted,  as  well  as  federal' 
■lation  covering  such  areas  as  water  resource 
:iopment,  water  planning,  reclamation,  water 
uty  standards,  and  federal  water  programs  The 
lor  surveys  state  and  federal  administrative 
ices,  joint  interstate-federal  projects,  and  re- 
ial  water  planning.  (Horner-FIa) 


38  YOU  SHOULD  KNOW, 

Stanley  E.  Degler. 

Water  and  Wastes  Eng.,  Vol  4,  No  1 ,  pp  50-52,  Jan 

1967.  3  p. 

Descriptors:  'Administrative  agencies,  'Federal 
government,  Water  law.  Legislation,  Water  policy, 
Water  resources  development,  'Regulation,  Ad- 
ministration, Legal  aspects.  Administrative  costs, 
'Government  financing,  Budgeting,  Water  sup- 
plies. Pollution  control. 

A  total  of  38  federal  agencies  concerned  with  water 
supply  and  pollution  control  are  listed,  and  a  brief 
description  of  the  function  of  each  is  given.  Many 
of  these  agencies  are  organized  under  the  Depart- 
ments of  Agriculture,  Commerce,  Defense,  Health, 
Education  and  Welfare,  and  Housing  and  Urban 
Development.  The  land  and  natural  resources  divi- 
sion of  the  Department  of  Jus'tice  supervises  all 
suits  and  matters  of  a  civil  nature  relating  to  water, 
including  government  cases  to  establish  water 
rights,  protect  water  resources,  and  abate  water 
pollution.  The  division  renders  legal  advice  to 
federal  representatives  to  interstate  water 
resources  compacts.  The  function  and  total  funds 
budgeted  to  other  federal  governmental  bodies 
concerned  with  water  are  included.  (Kirkconnell- 
Fla) 
W68-00918 


THE  SEAWARD  EXTENSION  OF  STATES:  A 
BOUNDARY  FOR  NEW  JERSEY  UNDER  THE 
SUBMERGED  LANDS  ACT, 

Marc  J.  Hershman. 

Temp  LQ,  Vol  40,  No  I ,  pp  66-101 ,  Fall  1966  36 

p,  133  ref. 

Descriptors.   'Boundaries  (Property),  Ownership 
of  beds,   'State  jurisdiction,   'Submerged   Lands 
Act,    'New    Jersey,    Low    water    mark.    Inlets 
'Coasts,  Breakwaters,  Jetties,  Judicial  decisions. 
Identifiers:  Convention  on  Territorial  Sea. 

The  United  States  Supreme  Court  adopted  the 
rules  of  the  Convention  on  the  Territorial  Sea  and 
Contiguous  Zone  in  using  the  average  low  water 
line  to  serve  as  baselines  from  which  to  measure  the 
three  mile  seaward  limit  of  states'  ownership  of 
seabeds.  This  line  should  enclose  permanent  artifi- 
cial features  such  as  wharves,  piers,  jetties  and 
breakwaters  and  low  tide  elevations  within  the  ter- 
ritorial sea  as  measured  from  the  permanent 
shoreline  so  they  constitute  part  of  the  baseline. 
The  baseline  may  be  drown  across  bays  or  inlets  at 
the  protruding  points  of  the  headlands  or  where  no 
protrusions  exist,  at  points  geometrically  con- 
structed. Where  state  boundaries  cross  through 
bays  or  inlets  they  may  be  extended  seaward  by  a 
perpendicular  bisector  of  the  line  closing  the 
mouth  of  the  body  of  water.  The  seaward  limit  of 
the  states'  territory  should  be  a  line  traced  by  the 
loci  of  a  circle  with  a  three  mile  radius  when  rolled 
along  a  coast  line.  Due  to  shifting  coastlines  a 
better  method  might  be  a  line  based  on  projections 
of  future  shifts  so  as  to  give  stability  to  territorial 
limits.  (Storace-FIa) 
W68-00928 


PRESCRIPTIVE  WATER  RIGHTS  IN  WISCON- 
SIN, 

Nebraska  Univ. 

Richard  S.  Harnsberger. 

WisLRev.Vol  1961, No  I ,  pp  47-81 ,  Jan  1961   35 

p,  1 70  ref. 

Descriptors:  'Wisconsin,  Riparian  rights 
'Prescriptive  rights.  Reasonable  use,  Legal  aspects! 
Judicial  decisions,  Legislation,  Natural  flow  doc- 
trine, Water  rights,  'Competing  uses,  Relative 
rights. 

Under  the  prescriptive  doctrine  in  Wisconsin,  title 
to  water  rights  may  be  lost  by  the  owner  and 
acquired  by  another  through  long  continued  ad- 


verse use.  Generally,  the  time  required  for  adverse 
use  is  twenty  years,  and  this  period  begins  to  run 
when  acts  take  place  which  invade  the  rights  of  the 
party  against  whom  an  easement  is  claimed.  Under 
the  reasonable  use  theory  each  riparian  proprietor 
is  entitled  to  make  beneficial  use  of  the  water,  pro- 
vided that  it  doesn't  unreasonably  interfere  with 
the  beneficial  uses  of  others.  When  a  nonbeneficial 
or  unreasonable  use  is  made  the  rights  of  other 
riparians  are  invaded  and  the  prescriptive  period 
would  begin  to  run.  To  establish  a  prescriptive  right 
the  use  must  be  adverse,  open  and  notorious,  under 
open  claim  of  title,  and  continuous  and  uninter- 
rupted during  the  prescriptive  period.  The  extent  of 
a  prescriptive  right  is  limited  to  that  use  made  at 
the  start  of  the  period,  and  any  new  or  enlarged  use 
starts  its  own  prescriptive  period.  Prescriptive 
rights  may  be  abandoned  under  the  general  rules  of 
abandonment.  It  is  recommended  that  the  doctrine 
of  prescription  be  retained  to  keep  the  law  flexible 
(Smith-Fla) 
W68-00933 


CONSTITUTIONAL  LAW  -  EMINENT  DOMAIN 
-  CONDEMNATION  OF  RIPARIAN  LANDS 
UNDER  THE  COMMERCE  POWER, 

George  F.  Lynch. 

Mich  L  Rev,  Vol  55,  No  2,  pp  272-286,  Dec  1956 

I5p,  81  ref. 

Descriptors:  Eminent  domain,  'Condemnation, 
Federal  government,  Riparian  land.  Riparian 
rights,  Legal  aspects,  Judicial  decisions,  'Con- 
demnation value.  Navigation,  Navigable  waters. 
Compensation,  Federal  jurisdiction. 
Identifiers:  Commerce  power,  Dominant  servitude, 
Just  compensation. 

The  power  of  Congress  to  control  navigation  is  ab- 
solute between  the  banks  of  a  navigable  water- 
course or  a  non-navigable  tributary  thereof.  All 
projects  having  any  reasonable  relation  to  the  im- 
provement of  navigation  are  within  the  means  of 
the  federal  government.  Damage  to  property  in  or 
under  a  watercourse  subject  to  federal  jurisdiction 
is  not  a  taking  of  private  property  for  which  just 
compensation  must  be  paid,  but  an  exercise  of 
dominant  servitude  for  which  compensation  need 
not  be  paid.  Just  compensation  must  be  paid  for  all 
damage  to  land  from  a  federal  project  found  to  be 
direct,  but  not  for  damage  deemed  consequential. 
There  is  said  to  be  a  'taking'  only  when  damage  to 
property  is  permanent,  and  not  when  the  damage  is 
temporary,  but  the  better  approach  would  be  to 
classify  the  latter  as  a  taking  also.  Valuation  of 
riparian  land  for  just  compensation  cannot  include 
the  value  of  the  possible  uses  the  owner  might  have 
made  of  the  water,  as  this  stems  from  the  dominant 
servitude  of  the  water  for  which  compensation 
need  not  be  paid.  (Smith-Fla) 
W68-00934 


EMINENT  DOMAIN  -  JUST  COMPENSATION  - 
FAIR  MARKET  VALUE  -  ADAPTABILITY  FOR 
SPECIAL  USE, 

Phillip  A.  Wittmann. 

Tul  L  Rev,  Vol  30,  No  4,  pp  593-595,  Jun  1956  3 

p,  17  ref. 

Descriptors:    'Eminent    domain,    Compensation, 
'Condemnation  value.  Legal  aspects,  Judicial  deci- 
sions. Federal  government.  Value,  Riparian  land 
Navigable  waters,  High  water  mark. 
Identifiers:  Dominant  servitude. 

This  is  a  case  comment  on  United  States  v  Twin 
City  Power  Co,  350  U  S  233  ( 1956),  in  which  the 
Supreme  Court  held  that  the  value  of  riparian  fast 
land  (land  above  the  high  water  mark)  as  a  poten- 
tial dam  site  is  attributable  to  the  flow  of  the 
stream,  which  is  part  of  the  federal  government's 
dominant  servitude  on  navigable  waters,  and  is, 
therefore,  not  a  factor  in  the  valuation  of  that  land 
for  compensation  purposes  in  federal  condemna- 
tion proceedings.  It  is  concluded  by  the  author  that 
previous  decisions  have  recognized  that  the  domi- 
nant servitude  of  the  United  States  over  the  beds  of 
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navigable  streams  does  not  extend  to  fast  land,  and 
any  probable  use  of  fast  land,  even  though  it  may 
derive  from  the  flow  of  navigable  water,  should  be 
included  in  just  compensation.  (Smith-Fla) 
W68-00935 


MUNICIPAL  LIABILITY  IN  KENTUCKY  FOR 
DAMAGE  OCCASIONED  BY  SURFACE 
WATERS, 

Cincinnati  Univ.,  Ohio. 

Frederick  M.Warren. 

U  of  Cin  L  Rev,  Vol  28,  No  4,  pp  422-476,  Fall 

1959  55p,  189ref. 

Descriptors:  'Kentucky,  *Surface  runoff. 
Precipitation  excess,  Rain  water.  Drainage  water, 
Judicial  decisions,  'Cities,  *Storm  drains.  Storm 
runoff,  Sewers,  Repulsion  (Legal  aspects).  Civil 
law,  Damages,  Reasonable  use. 

Surface  water  is  defined  in  the  introduction.  The 
civil  law  rule,  common-enemy  rule  and  the 
reasonable  use  rule  are  explained.  A  complete  list- 
ing of  the  states  which  follow  each  rule  is  given.  In 
Kentucky,  as  in  a  majority  of  states,  it  is  held  that  a 
municipality's  decision  to  construct  streets  is  a  dis- 
cretionary, governmental  function  for  which  liabili- 
ty does  not  arise.  However,  once  the  city  un- 
dertakes to  construct  streets,  there  is  a  duty  to  keep 
them  safe  and  free  from  nuisance.  These  rules 
apply  also  to  the  construction  and  maintenance  of 
storm  sewers.  Kentucky  follows  the  civil  law  rule. 
Conclusions  from  Kentucky  cases  are:  ( 1 )  A  mu- 
nicipality will  not  be  liable  for  refusal  to  construct 
sewers  unless  the  need  for  them  resulted  from  its 
acts;  (2 )  If  a  city  integrates  a  private  sewer  into  its 
system,  and  damage  results  therefrom,  liability  will 
attach;  (3)  If  streets  and  parking  lots  are  con- 
structed, adequate  drains  must  be  provided;  (4) 
Sewer  facilities  must  keep  abreast  of  expansion;  (5 ) 
A  city  will  be  liable  for  damage  from  sewers  that 
are  inadequate  to  handle  unusual  rainfalls,  extraor- 
dinary or  unprecedented  rains,  being  the  only 
defense.  (Wilhams-FIa) 
W68-00937 


LEVEES  AND  BATTURE  IN  THE  LAW  OF 
LOUISIANA, 

Charles  Schwartz,  Jr. 
TulLRev,Vol2l,No4,pp649-666.Jun  1947.  18 

p,  84  ref. 

Descriptors:  'Louisiana,  Levees,  Beds,  Legal 
aspects,  Judicial  decisions.  Legislation,  Compensa- 
tion, Condemnation  value.  State  governments. 
Floods,  Administration. 

Identifiers:  Public  servitude.  Expropriation,  Ap- 
propriation (Legal  aspects). 

The  Louisiana  Civil  Code  imposes  a  public  ser- 
vitude for  the  making  and  repairing  of  levees  on  all 
land  adjacent  to  shores  of  navigable  rivers.  This 
servitude  is  not  restricted  to  property  immediately 
adjoining  a  navigable  river,  but  is  applicable  to  all 
property  within  the  range  of  the  reasonable  neces- 
sities of  a  given  situation,  and  hence  varies  greatly 
as  to  its  extent  from  place  to  place.  The  Louisiana 
Constitution  requires  compensation  not  exceeding 
the  assessed  value  of  any  land  actually  used  or 
destroyed  for  levee  purposes,  but  batture  is  specifi- 
cally excluded.  Batture,  in  this  sense,  includes  land 
between  the  low  and  ordinary  high  water  mark.  In 
times  of  emergency  neither  the  state  nor  its  agen- 
cies have  any  responsibility  for  the  payment  of 
compensation  for  most  actions  taken  in  the  interest 
of  the  public  welfare  to  avert  the  situation.  It  is  con- 
cluded that  the  theory  of  levee  servitude  is 
unadaptable  to  the  present  day  system  of  land 
ownership  and  economic  development  and  dele- 
tion of  the  concept  would  modernize  the  code, 
create  uniformity  by  allowing  state  expropriation 
for  right  of  way,  and  create  uniformity  by  allowing 
state  expropriation  for  right  of  way,  and  dispose  of 
the  problems  of  extent  and  administration  of  the 
servitude.  (Smith-Fla) 
W68-00938 


WATER  AND  WATERCOURSES -NATURAL 
WATERCOURSES-WHETHER  LESSOR  OR 
LAND  LEASED  FOR  PURPOSES  OF  DRILLING 
FOR  OIL  MAY  RECOVER  FOR  CORRUPTION 
OF  WATER  SUPPLY  WITHOUT  PROOF  OF 
NEGLIGENCE  ON  PART  OF  LESSEE. 

Chi-Kent  L  Rev,  Vol  31,  No  4,  pp  378-380,  Sep 
1953.  3  p. 

Descriptors.  'Illinois,  Saline  water-fresh  water  in- 
terfaces, 'Saline  water  intrusion.  Oil  wells, 
Groundwater,  Legal  aspects.  Judicial  decisions. 
Subsurface  waters.  Water  pollution  sources.  Water 
pollution. 

In  the  Illinois  case  of  Phoenix  v.  Graham.  349  III, 
App.  326,  1 10  N.  E.  2d  669  (1953 ).  a  lessor  had 
leased  part  of  his  farm  to  the  defendant  for  the  pur- 
pose of  mining  oil  and  gas  thereon.  At  the  expira- 
tion of  the  lease  the  lessor  sued  the  lesee  for  pollu- 
tion of  the  water  supply  by  salt  water,  allegedly 
caused  by  drilling.  He  relied  on  a  statute  making  it 
a  public  nuisance  to  permit  salt  water  to  escape 
into  any  underground  fresh  water  supply.  The  Il- 
linois appellate  court  ruled  that  the  lessor  could  not 
recover  unless  he  could  prove  negligence  on  the 
part  of  the  lessee,  and  could  not  rely  solely  on  the 
violation  of  the  statute.  The  decision  is  criticized 
because  the  out-of-state  authorities  cited  by  the 
court  were  not  on  point  with  the  facts  of  the 
present  case.  (Smith-Fla) 
W68-00939 


THE  NEED  FOR  A  NEW  DRAINAGE  CODE, 

Illinois  Univ.,  Urbana,  College  of  Law. 

Harold  W.Hannah 

111  B  J,  Vol  42.  No  1  1 ,  pp  824-826,  Jul  1954.  3  p,  I 

tab. 

Descriptors:  'Illinois,  Drainage.  Drainage  districts. 
Drainage  practices.  Legal  aspects.  Legislation, 
Water  policy.  Levees,  Regulation. 

The  present  drainage  and  levee  laws  of  Illinois  have 
become  increasingly  confused  due  to  numerous 
amendments  and  court  decisions.  A  special  com- 
mittee of  the  Section  on  Drainage  and  Levee  Law 
of  the  Illinois  State  Bar  association  is  working  on  a 
revision  of  these  laws.  In  order  to  improve  drainage 
law  the  committee  has  drafted  new  legislation 
which  ( 1 )  substitutes  a  unified  code  for  the  present 
law,  (2 )  repeals  the  sections  providing  for  justice  of 
the  peace  jurisdiction,  (3)  shifts  the  present  sec- 
tions so  they  provide  a  more  logical  arrangement, 
and  (4)  makes  assessments  and  classifications  for 
issuing  bonds  uniform  in  all  districts.  (Smith-Fla ) 
W68-00940 

WISCONSIN'S  WATER  DIVERSION  LAW:  A 
STUDY  OF  ADMINISTRATIVE  CASE  LAW, 

Lee  M.  Modjeska. 

Wis  L  Rev.  Vol  1959,  No  2,  pp  279-311,  March 

1959.  32  p,  6  tab,  82  ref. 

Descriptors:  'Wisconsin.  Administrative  agencies, 
Administration.  'Water  permits.  Streamflow,  Ir- 
rigation programs,  'Irrigation  permits.  Legislation, 
Public  rights.  Riparian  rights.  Irrigation  water.  Per- 
mits, Adjudication  procedure,  'Administrative 
decisions.  Relative  rights.  Riparian  land. 
Identifiers:  Public  Service  Commission. 

This  article  deals  with  the  interpretation  and  appli- 
cation by  the  Public  Service  Commission,  of  the 
Wisconsin  statutory  permit  system  for  the  diversion 
of  irrigation  water  from  surface  streams.  The 
statute  is  analyzed  in  depth,  and  its  procedural 
requirements  and  the  problems  surrounding  its  in- 
terpretation are  explained.  The  Commission  has 
held  that  a  permit  can  be  issued  only  to  an  owner  or 
lessee  of  riparian  land.  The  Commission  follows  the 
'source  of  title'  test  to  determine  what  are  in  fact 
riparian  lands.  Since  a  1957  amendment  to  the 
statute  once  the  riparian  owner  gets  a  permit,  he 
may  use  the  water  on  his  non-riparian  lands.  If  the 
diversion  is  of  non-surplus  water,  consent  must  be 
obtained  by  all  other  riparians  injured  thereby. 
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Streamflow  data  if  used  to  measure  the  proposec 
diversion  against  the  available  water  supply.  Poten 
tial  injury  to  public  rights  must  be  considered  i 
Water  regulation  is  achieved  by  the  Commission 
through  issuing  permits  containing  conditions  and 
restrictions  as  to  rate  and  time  of  diversion  and  ap'j 
portionment  among  riparians  on  the  same  stream! 
It  is  concluded  that  further  legislation  and  coorij 
dination  are  necessary.  ( Williams-Fla) 
W68-00941 


PROPOSED  WATER  RIGHTS  LEGISLATION! 
IN  MICHIGAN, 

Michigan  St.  Univ.,  E  Lansing. 

Raleigh  Barlowe. 

Land  Economics,  Vol  26,  No  3,  pp  300-305,  Aid 

gust  1950.  6  p. 

Descriptors:  'Michigan,  'Supplemental  irrigalior 
•Water  allocation  (Policy).  'Surface  water*! 
Riparian  rights.  Legal  aspects.  Legislation,  Prio1 
appropriation.  Reasonable  use.  Recreation,  Riparj 
an  waters.  Farm  equipment.  Groundwater.  Judicia 
decisions.  State  governments.  Irrigation  permits,  U 
rigation. 

Although  supplemental  irrigation  has  become  a 
important  farming  practice  in  eastern  states,  th 
right  of  farmers  to  use  surface  and  ground  water  fc 
irrigation  is  unclear  Michigan,  lacking  legislation 
relies  on  judicial  decisions.  The  courts  have  applia 
the  reasonable  use  rule  in  respect  to  ground  water 
and  the  riparian  doctrine  in  regard  to  surfad 
waters.  However,  irrigators  still  assume  risks:  tH( 
courts  have  not  recognized  irrigation  as  a  leg! 
riparian  use  of  surface  water;  injunctions  may  be  i< 
sued  on  demand  of  other  riparian  water  users;  an 
the  right  to  stream  flow  may  be  lost  if  an  upstrea- 
owner  appropriates  the  water.  A  proposed  surfati 
water  law  for  Michigan  is  designed  to  meet  the; 
problems.  It  will  provide  limited  modification  * 
the  riparian  doctrine,  allowing  farmers  to  a« 
propriate  surplus  waters  for  irrigation,  yet  preser' 
ing  the  vested  rights  of  normal  riparian  owner 
(Rives-FIa) 
W68-00942 


OWNERSHIP  OF  THE  BEDS  OF  NAVlGABt 
LAKES, 

JamesC.Senter.Jr.  . 

Tul  L  Rev.  Vol  21 ,  No  3,  pp  454-476.  Mar  1 947. 
p.  82  ref. 

Descriptors:  'Louisiana.  'Ownership  of  bee 
Navigable  waters.  Boundaries  (Property).  Riparr 
rights.  'Lake  beds.  Lakes.  Legal  aspects.  Judic 
decisions.  Legislation.  State  governments.  Acer 
tion  (Legal  aspects). 

Title  to  the  beds  of  navigable  lakes  vested  in  t 
State  of  Louisiana  upon  its  admission  to  the  I'nic 
The  policy  of  the  state  has  been  not  to  alienate  t 
fee  in  beds  of  navigable  lakes,  and  a  constitutor 
provision  has  expressly  forbidden  such  alienati 
since  1921.  Prior  to  this  time  the  state  could  lega 
alienate  title  in  a  navigable  lake  bed,  and  t 
private  landowner  has.  under  certain  circu 
stances,  been  able  to  acquire  title  to  the  bed  of 
navigable  lake.  Under  a  1912  curative  act  if  a  p< 
son  was  granted  a  patent  which  included  a  navij 
ble  lake,  the  state  was  barred  from  denying  ' 
ownership  of  the  bed  of  the  lake  after  6  years.  T 
is  not  applicable  to  patents  issued  after  1921.  T 
riparian  owner  on  lakes  with  a  noticeable  curre 
will  succeed  to  the  alluvion  formed  by  the  ace 
tions  and  derelictions  of  the  lake,  under  the  Lo 
siana  Civil  Code.  A  riparian  owner  on  a  dorm; 
lake  probably  cannot  acquire  title  to  alluvion  unc 
the  provisions  of  the  Louisiana  Civ  il  Code  and  i 
isting  case  law.  (Smith-Fla) 
W68-00943 

LEGAL   FRAMEWORK   OF   THE    INDLSJR 
NORTHERN   CALIFORNIA'S  WATER   I>Dl 

TRY, 

Resources  for  the  Future  Inc.  Wash  ,D  C 

Joe  S.  Bain.  Richard  E.  Caves,  and  Julius  Margol 


WATER  RESOURCES  PLANNING-Field  06 
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Resources  for  the  Future,  Inc.,  1966,  Johns  Hop- 
tins  Press,  pp  59- 1  24,  176  ref. 

Jescriptors:   Federal-state  water  rights  conflicts, 
•rescriptive  rights.  Administrative  decisions,  Ap- 
iropriable   waters.   Riparian   waters,  Competing 
ises.  Overlying  proprietor, 
dentifiers:  Northern  California,  *Water  law. 

"he  organization  and  structure  of  the  various 
eparate  entitites  which  develop  the  water  resource 
i  Northern  California  is  analyzed  in  this  study.  The 
lany  functions  of  the  organizations,  which  include 
gencies  of  the  state  and  federal  government,  local 
ublic  agencies,  departments  of  local  governments, 
lutual  water  companies,  privately  owned  firms 
perating  under  public  utility  regulations  and  a 
irge  number  of  individual  persons  or  firms,  are 
escribed.  The  development  of  the  water  resource 
i  this  region  is  viewed  as  an  industry  and  benefit- 
jst  analysis  is  used  to  evaluate  the  performance  of 
lis  industry.  Great  importance  is  placed  upon  the 
>le  of  water  law  and  reforms  in  existing  legislation. 
he  water  law  has  permitted  private  and  public 
>encies  to  acquire  perpetual  property  rights  to  the 
>e  of  streamflows  and  ground  water  per  urban 
jer  served,  with  little  or  no  restrictions.  As  a  result 
'this  right,  a  haphazard  planning  of  water  use  in 
i  inefficient  manner  with  uneven  and  ineffecient 
location  has  taken  place.  Also,  the  state  and 
deral  authorities  charged  with  authorizing  water 
ojects  operate  under  vague  statutory  standards 
id  consequently  do  not  always  evaluate  projects 
terms  of  their  economic  desirability  and  feasibili- 
or  their  impact  upon  users  and  uses.  (Starr- 
bicago) 
68-00982 


HE  OBJECTIVES  OF  GOVERNMENT  WATER 
ESOURCE  POLICY, 

ashington  Univ.,  St.  Louis,  Institute  for  Urban 

d  Regional  Studies. 

seph  Mulholland. 

stitute  for  Urban  and  Regional  Studies,  Washing- 

n  University,  St.  Louis,  Working  Paper  CWR  14 

igust,  1967,  15  p,  30  ref. 

:scriptors:      *Water     resources     development, 

ederal    project    policy,    Cost    sharing,    *Cost- 

nefit  ratio.  Area  redevelopment,   Employment 

portunities. 

:ntifiers:   Congressional   action,    Senate    Docu- 

:nt  No.  97,  *  Water  Resources  Planning  Act. 

ficial  legislation  and  quasi-official  pronounce- 
:nt  on  national  water  resources  policy  are  ex- 
lined  in  an  attempt  to  delineate  the  important 
jectives  of  congressional  water  resource  policy, 
e  historical  background  of  water  resource  pol- 
,  starting  with  the  initial  federal  activities  in  the 
Id  of  flood  control  and  river  navigation,  is  out- 
ed.  The  shift  to  multiple-purpose  water  projects 
er  World  War  II  operated  with  emphasis  placed 
on  the  criterion  of  economic  efficiency.  Senate 
cument  No.  97  and  the  Water  Resource 
inning  Act  are  reviewed  and  the  shift  of  empha- 

from  economic  efficiency  to  non-economic 
lis  is  shown.  Present  policy  indicated  a 
^grading  of  the  benefit/cost  ratio  as  in  index 

evaluating  all  water  resource  projects,  and  an 
phasis  upon  economic  development  of  a  region 
h  geographic  redistribution  of  incomes.  This 
'sent  policy  is  based  on  a  belief  that  the  present 
tnbutionof  incomes  is  socially  non-optimal.  An 
ilysis  of  projects  started  by  Congress  in  the  early 
50  s  indicate  that  there  are  three  broad  interact- 

forces  that  motivate  project  selection:  ( I ) 
momic  efficiency;  (2)  income  redistribution; 
l(3)pi)litical  manipulation.  (Starr-Chicago) 
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Descriptors:  Water  resources,  Tennessee,  ♦Tennes- 
see River,  *Water  resources  development,  ♦Ten- 
nessee Valley  Authority  Project,  Reservoirs, 
Navigation,  Water  pollution.  Water  yield.  River 
basin  development,  Water  Resources  Research 
Act,  Research  and  development,  Pollution  abate- 
ment. Public  health. 

This  report  contains  papers  presented  at  the  First 
Annual  Water  Resources  Seminar  for  the  Tennes- 
see Valley,  held  at  Watts  Bar  Dam,  Tennessee,  Apr 
11-13,  1966.  The  seminar  was  jointly  sponsored  by 
the  University  of  Tennessee  and  the  Tennessee 
Valley  Authority.  The  primary  object  was  a  mutual 
exchange  of  information  concerning  the  Tennessee 
Valley  Authority,  its  programs,  resources  and  ex- 
perience, and  the  programs  of  the  seven  Water 
Resources  Research  Centers  in  the  Tennessee  Val- 
ley. 
W68-0I014 


6F.  Nonstructural 
Alternatives 


WATER  AND  WATERCOURSES -NAVIGABILI- 
TY OF  STREAMS  IN  MISSOURI, 

U  of  Missouri,  Columbia. 

Robert  S.Gardner. 

MoLRev.Vol  19,  No  4,  pp  401-412,  Nov  1954  12 

p,  59  ref. 

Descriptors:  'Missouri,  'Navigable  rivers.  Naviga- 
ble waters.  Riparian  rights,  Ownership  of  beds, 
Eminent  domain.  Legal  aspects,  Judicial  decisions, 
Streams,  Streambeds,  Easements,  Legislation, 
Non-navigable  waters.  Transportation. 

The  courts  of  Missouri  speak  of  navigability  of 
streams  in  two  senses.  In  the  broad  sense  of  the 
term  they  mean  that  the  river  in  question  is  so  ex- 
tensively navigable  that  the  state  retains  title  to  the 
bed  of  the  stream .  In  the  narrow  sense  of  the  term 
the  courts  mean  that  navigation  is  not  so  extensive 
to  allow  the  state  to  retain  title  to  the  bed,  but  there 
is  sufficient  navigation  to  warrant  a  public  ease- 
ment over  the  privately  owned  bed.  There  were 
early  attempts  by  the  legislature  to  declare  certain 
streams  navigable  by  statute,  but  it  was  held  that 
this  could  not  be  done  for  streams  which  were  not 
navigable  in  fact,  as  navigability  was  to  be  solely  a 
judicial  determination.  This  would  be  a  taking  of 
private  property  for  public  use,  which  can  only  be 
done  by  eminent  domain  proceedings.  Only 
streams  which  are  usable  in  their  natural  state  can 
be  declared  navigable.  To  be  navigable,  a  stream 
must  be  capable  of  transporting  commerce  in  any 
manner  in  which  such  commerce  is  ordinarily  con- 
ducted. (Smith-FIa) 
W68-00751 


inessee  Valley  Authority  and  Tennessee  Univ 
oxville. 

«  Joint  Seminar  Water  Resour  Res,  Tenn  Valley 
lhand  Univ Tenn,  1966.  114  p,  1  tab. 


PHILADELPHIA  SUB  WATER  CO  V  PENNSYL- 
VANIA PUB  UTIL  COMM'N  (WATER  SUPPLY 
COMPANIES  AND  THE  PUBLIC  INTEREST). 

State  of  Pa. 

208  Pa  Super  93;  220  A  2d  369-373  (1966). 

Descriptors:   'Pennsylvania,  'Utilities,  'Adminis- 
trative   agencies,    Water    supply,    Administrative 
decisions,  Judicial  decisions.  Water  users.  Permits, 
Public  benefits,  Public  utilities,  Water  works. 
Identifiers:  'Water companies. 

This  proceeding  involved  a  dispute  between  two 
competing  water  companies  as  to  the  right  to 
render  service  to  two  undeveloped  tracts  in  Mont- 
gomery County.  The  Pennsylvania  Public  Utilities 
Commission  granted  a  certificate  to  the  Dublin 
Water  Company  to  provide  service  to  both  tracts, 
and  the  Suburban  Water  Company  appealed.  One 
of  the  tracts  in  question  is  contiguous  to  an  area 
now  served  by  Dublin,  and  the  other  is  equidistant 
from  areas  served  by  each  of  the  parties.  Dublin  is  a 
small  company  organized  to  provide  service  to  an 
area  which  larger  Suburban  had  previously  found 
to  be  financially  unattractive.  The  most  important 
consideration  in  granting  a  certificate  of  public 


convenience  to  a  utility  is  the  public  interest,  as 
distinguished  from  the  interest  of  the  corporation 
making  application.  The  court  found  that  the 
public  interest  would  best  be  served  by  letting 
Dublin  serve  the  tract  continguous  to  its  present 
facilities,  and  letting  Suburban  supply  the  other 
tract.  (Kirkconnell-FIa) 
W68-00758 


GREEMAN  V  SMITH  (ACCRETION). 

I38N  W2d433-439(ND  1965). 

Descriptors:   'North   Dakota,   'Accretion   (Legal 
aspects),   Riparian   land,   Boundaries   (Property), 
Boundary  disputes,  'Bank  erosion,  Legal  aspects, 
Judicial  decisions.  Easements. 
Identifiers:  Adverse  possession. 

Land  was  riparian  at  the  time  it  was  originally  sur- 
veyed, but  it  was  subsequently  eroded  away  to  the 
extent  that  nonriparian  land  became  riparian.  Sub- 
sequently, land  was  built  by  accretion  to  the  land 
which  was  originally  nonriparian,  extending  over 
the  location  formerly  occupied  by  the  original 
riparian  land.  The  North  Dakota  Supreme  Court 
ruled  that  the  owner  of  the  land  which  was 
originally  nonriparian  had  title  only  to  the  accreted 
land  within  the  boundaries  of  the  formerly  non- 
riparian tract.  All  other  accreted  land  extending 
over  the  area  formerly  occupied  by  the  land  of  the 
original  riparian  owner  became  the  property  of  the 
original  riparian  owner.  Any  land  which  accretes  to 
land  leased  by  a  tenant  cannot  be  claimed  by  him  as 
owner  after  the  period  required  for  adverse  posses- 
sion, as  accretion  is  included  in  any  description  of 
land  to  which  it  is  appurtenant,  unless  an  instru- 
ment shows  a  contrary  intention.  Any  accretion  be- 
longs to  the  owner  of  the  land,  subject  to  any  exist- 
ing right  of  way  over  the  bank  upon  which  the 
accretions  are  formed.  (Smith-FIa) 
W68-00797 


ECONOMIC    ANALYSIS    OF    ALTERNATIVE 
FLOOD  CONTROL  MEASURES, 

Kentucky  Univ.,  Lexington. 

L.  Douglas  James. 

Research  Report  16,  Kentucky  Water  Resrcs  Inst 

Lexington.  1968,41  p.  20  ref. 

Descriptors:  'Flood  control,  'Non-structural  alter- 
natives, Flood  plains,  'Flood  proofing,  'Land 
management,  Project  planning,  Digital  computers, 
Hydrographs,  Urbanization,  Landuse,  Zoning,  Ru- 
noff coefficient,  Rainfall-runoff  relationships. 
Identifiers:  Stanford  Watershed  Model. 

The  growing  realization  that  an  effective  flood  con- 
trol program  must  include  non-structural  measures 
had  produced  a  Presidential  Executive  Order 
requiring  such  measures  be  considered  by  Federal 
agencies  but  created  a  dilemna.  No  methodology  is 
available  for  systematic  evaluation  of  measure 
combinations  and  prospective  methodologies  ap- 
pear too  time  consuming  under  current  financial 
and  manpower  limitations.  As  a  way  out,  a  com- 
puter program  was  developed  to  select  the  op- 
timum combination  of  channel  improvement,  flood 
proofing,  and  land  use  management  by  location 
and  by  time  within  the  flood  plain.  A  second  pro- 
gram selects  the  optimum  detention  storage  in  con- 
junction with  the  other  measure  downstream.  Both 
programs  go  from  raw  data  to  a  selected  optimum 
combination  of  measures  in  one  run.  However, 
they  do  not  produce  a  finished  design  of  the 
selected  measures.  The  programs  have  been  suc- 
cessfully applied  to  four  flood  plains.  (Author) 
W68-00890 


RESOURCE   PLANNING   FOR  THE   CONNEC- 
TICUT RIVER  VALLEY, 

Federal  Reserve  Bank  of  Boston. 

John  M.  Wilkinson. 

Federal  Reserve  Bank  of  Boston,  Report  No    39 

November  1967,  175  p,  12  fig,  5  maps,  7  tab,  104 

ref. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6F— Nonstructural  Alternatives 


I 
I 


Descriptors:  *  Non-structural  alternatives.  Flood- 
plain  ordinance*  *Water  supply,  *Pollution,  Con- 
servation, Water  pricing.  Water  management. 
Benefit-cost  analysis.  Recreation, 
Identifiers:  Connecticut,  Massachusetts,  New 
Hampshire,  Vermont,  Hartford,  Conn.,  Springfield, 
Mass.,  Holyoke,  Mass. 

By  the  year  2000,  the  1 ,750,000  persons  now  resid- 
ing in  the  Connecticut  River  Valley  will  have  grown 
to  3,500,000,  with  more  than  75  per  cent  of  this 
figure  living  in  an  area  which  represents  less  than  9 
per  cent  of  the  land.  While  many  of  the  merging 
problems  will  probably  center  on  the  congested 
lower  one-fourth  of  the  river  basin,  the  study  makes 
a  good  point  of  the  necessity  of  not  overlooking  the 
upper  part  of  the  basin  and  thereby  adding  to  the 
further  economic  and  population  decline  of  the 
area.  The  study  defines  the  primary  problems  of  the 
basin:  flooding,  maintaining  an  adequate  and  un- 
polluted water  supply  and  providing  electric  power 
and  outdoor  recreation.  Multiple-means  of  solving 
these  problems  are  offered  which  are  alternatives 
to  the  traditional  means  of  physical  control  works. 
Among  the  measures  suggested  as  solutions  to 
flooding  are:  ( 1 )  flood  plain  regulation;  (2)  flood- 
proofing,  (3)  Lending  policies  and  practices;  (4) 
Federal  lending  policies;  ( 5 )  Highway  planning;  ( 6 ) 
Housing  and  urban  development;  (7)  Tax  Policy; 
and,  (8)  Elimination  of  an  overly  generaous  relief 
policy  for  flood  victims.  Solutions  to  the  other 
problems  are  also  primarily  non-structural  and  in- 
volve altering  many  of  the  institutionalized  prac- 
tices of  the  region  (Starr-Chicago) 
W68-00983 

6G.  Ecologic  Impact  of 
Water  Development 


WATER  MAKES  THE  DESERT  BLOOM, 

Arizona  Univ,  Tucson. 

Kenneth  K.  Barnes. 

USDA  Yearbook  of  Agr.pp  125-130,1967. 

Descriptors:  Water  storage,  *Water  utilization. 
Rainfall  disposition,  "Irrigated  land.  Desert  plants. 
♦Arid  climates.  Federal  Reclamation  Law,  Irriga- 
tion effects.  Water  resources  development.  Storage 
capacity,  Dams,  Environmental  effects,  'Reclama- 
tion States,  Social  aspects.  Crop  production,  Irriga- 
tion engineering,  Water  requirements. 
Identifiers:  Indians  of  North  America,  Salt  River 
Valley,  Ariz,  Roosevelt  (Theodore)  Dam,  Ariz, 
Phoenix,  Ariz. 

United  States  desert  areas  with  less  than  10  inches 
of  rainfall  are  home  to  3.5  million  people.  Indian  ir- 
rigated agriculture  disappeared  from  the  desert 
around  1400  AD.  By  700  AD.  the  Indians  were 
developing  a  highly  effective  irrigated  agriculture 
in  the  valleys  of  the  Salt  and  Gila  Rivers  of  Arizona. 
The  growth  of  the  Salt  River  Valley  was  made 
possible  by  the  Reclamation  Act  of  1902.  With  the 
completion  of  the  Theodore  Roosevelt  Dam  in 
1911  and  the  additional  dams  built  since,  the 
storage  capacity  of  the  system  was  more  than  2  mil- 
lion acre-feet  in  1966.  Phoenix  average  annual 
rainfall  of  7.7  inches  must  be  augmented  for  crop 
production  (ie.  the  water  requirement  for  a  bermu- 
dagrass  lawn  is  44  inches  annually).  Because  of  the 
desert  climate  and  developed  water  supplies  for 
agriculture.  Phoenix  is  a  sought-out  place  to  live 
and  work  with  a  population  of  870.000  in  1964. 
(Blecker-Ariz) 
W68-01000 


IMPACT  OF  LAND,  WATER  AND  VEGETA- 
TION RESOURCES  ON  THE  ECONOMY  OF 
THE  CATTLE  BREEDERS  OF  A  DESERT  VIL- 
LAGE, 

Central  Arid  Zone  Research  Institut,  Jodhpur,  In- 
dia. 

S.  P.  Malhotra,  L.  P.  Bharara.  and  P.  L.  Joshi. 
Annals  of  Arid  Zone,  Vol  5,  No  2,  pp  216-228, 
Sept  1966.  lOp,  2  tab. 


Descriptors:  "Land  resources,  *Water  resources, 
♦Economic  impact,  'Vegetation,  'Environmental 
effects.  Cattle,  Social  impact.  Rainfall  intensity. 
Livestock,  Ruminants,  Goats,  Domestic  animals. 
Sheep,  Water  supply.  Wells,  Wet  seasons,  Arid 
lands.  Dry  seasons, Ponds,  Pasture  management. 
Identifiers:  India,  'Cattle  breeders.  Camels,  Tanks, 
'Nomadic,  Animal  husbandry 

A  study  of  the  cattle  breeders  of  a  small  village  in 
Bikaner  Tehsil,  India,  was  conducted  to  determine 
how  the  distribution  and  use  of  land,  water,  and 
vegetation  resources  influenced  their  socio- 
economic conditions.  The  average  annual  rainfall 
was  about  200  millimeters  and  extremely  variable 
and  erratic.  Animal  husbandry  was  the  chief  source 
of  livelihood  for  the  village.  Each  household  had  on 
the  average  2.0  bullocks.  1 6.0  cows.  8.9  calves,  2.5 
camels,  57.6  sheep  and  8.0  goats.  Sheep  and  goats 
contributed  73.7%  of  the  total  livestock  in  the  vil- 
lage. The  sources  of  water  supply  both  for  animal 
and  human  consumption  were  Tobas,  tankas.  wells, 
and  kunds.  Since  the  inhabitants  have  herds  of 
livestock,  they  lead  semi-nomadic  lives  during  the 
rainy  season  and  nomadic  lives  during  acute  water 
scarcity  conditions.  Most  of  the  area  around  the  vil- 
lage will  go  under  cultivation  and  the  area  for 
pasture  and  grazing  purposes  will  be  decreased 
with  the  inception  of  the  Rajasthan  canal.  (Affleck- 
Ariz) 
W68-01002 
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OPTIMUM  GAGING  STATION  LOCATION, 

U  S  Geological  Survey,  Washington,  D.  C. 
Nicholas C.  Matalas. 

Proc  IBM   Sci  Computing  Svmp  Water  and  Air 
Resources  Manage,  pp  85-94.  Oct  1967.  10  p,  6 

ref 

Descriptors:  Data  collections,  Hydrologic  data, 
Hydrologic  properties.  Correlation  analysis.  Net- 
works, Regression  analysis,  'Stream  gages,  'Op- 
timization. 'Statistical  methods.  Water-  measure- 
ment. Variability,  Estimating,  'Gaging  stations. 
Identifiers:  Variance. 

For  an  existing  network  of  stations,  two  approaches 
were  presented  for  determining  an  optimal  scheme 
for  gaging.  Both  approaches  utilized  the  correlation 
between  flow  sequences  to  establish  a  regression 
relation  whereby  the  flow  properties  of  a  discon- 
tinued station  could  be  inferred  from  the  properties 
of  continuing  stations.  The  first  approach  identified 
discontinuing  stations,  such  that  the  sum  of  the 
variances  of  the  estimates  of  a  flow  property  at  all 
stations  was  a  minimum,  subject  to  a  budgetary 
constraint.  Minimization  of  the  sum  of  variances 
was  shown  to  be  equivalent  to  maximization  of 
total  information  content.  The  second  approach 
considered  networks  of  stations  for  several  regions, 
and  identified  discontinuing  stations  within  each 
region,  such  that  the  unit  cost  of  information  was 
the  same  for  all  regions.  The  second  approach  was 
combined  with  a  regional  analysis,  using  regression 
techniques  to  relate  mean  flows  at  each  station  to 
the  station's  physiographic  and  meteorologic 
characteristics.  This  provided  a  basis  for  selecting 
additional  gaging  sites.  (Gysi-Cornell) 
W68-00879 


A  REVIEW  OF  RADIOISOTOPE  METHODS  OF 
STREAM  GAGING, 

Australia  Atomic  Energy  Comm,  Lucas  Heights.  N 

S  W.Australia. 

For  primary  bibliographic  entry  see  Field  02E. 

For  abstract,  see  . 

W68-00953 


WELL       LOGGING       IN       GROUNDWATER 
HYDROLOGY, 

U  S  Geological  Survey,  Denver. 
W.  Scott  Keys. 


Ground  Water,  Vol  6,  No  1,  pp  10-18,  Jan-Fes 
1968.  9  p,  8  fig,  12  ref. 

Descriptors:  'Logging  (Recording),  'Water  well. 
♦Hydrogeology,  Electrical  well  logging.  Radioai 
tive  well  logging.  Boreholes.  Borehole  geophysici 
Flowmeters,  Geologic  formations,  Radioactivitj 
Subsurface  investigations,  Tracers. 
Identifiers:  'Well  logs,  Caliper  logging.  Tracer  ii 
jection.  Fluid  sampling. 

The  uses  of  geophysical  well-logging  techniques  t 
the  exploration  and  development  of  groundwatd 
resources  is  described.  Of  the  436.000  new  wan 
wells  drilled  in  1967,  less  than  Itf  were  loggc 
because  of  the  small  number  of  appropriate  loggin. 
devices  and  high  cost  of  oilfield  services  for  watu 
wells.  The  Water  Resources  Division  of  the  U.H 
Geological  Survey  is  studying  the  application  i 
borehole  geophysics  to  groundwater  hydrologi 
The  tools  being  used  and  evaluated  are  spontami 
ous  potential,  restivity,  gamma,  gamma-gamnw 
neutron,  radioactive  tracer,  flowmeter,  calipe 
fluid  resistivity,  temperature  gradient,  different!; 
temperature,  fluid  sampling,  and  sonic  velocit 
Lightweight  logging  sondes  and  control  modul< 
are  operated  by  one  man.  Both  a  vehicle-mountt 
logger  with  6,000-ft  depth  capacity  and  a  suitcas 
mounted  500-ft  logger  are  being  used.  An  inexpe. 
sive  magnetic  tape  system  was  developed  and  . 
used  for  logrecording  and  playback.  Logging  a, 
be  used  to  find  permeable  zones,  determine  tl- 
best  well  construction  methods,  study  lithology  • 
the  rocks  penetrated,  study  movement  of  water - 
wells  and  in  the  ground,  make  stratigraphic  correl 
tions.  predict  yield,  and  determine  water  temper, 
turesand  geothermal  gradients.  (Knapp-USGS)  . 
W68-00968 


EFFICIENT   DESIGN   AND   UTILIZATION  C 
RAINFALL  NETWORKS, 

Georgia  Institute  of  Technology.  Atlanta. 
For  primary  bibliographic  entry  see  Field  02B. 
For  abstract,  see . 
W68-0I016 


USE      OF      ATOMIC      ABSORPTION      SPEt 

TROMETRY  TO  STUDY  THE  DISTR1BITIC 

OF      TRACE      ELEMENTS      IN       YARIOl 

HYDROLOG1CAL    AND    GEOLOGICAL    E! 

VIRONMENTS, 

Nevada  Univ,  Reno. 

For  primary  bibliographic  entry  see  Field  02K. 

For  abstract,  see . 

W68-0I018 
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SOIL-WATER    POTENTIAL.     DIRECT     ME 
SUREMENT  BY  A  NEW  TECHNIQUE. 

Australia.  CSIRO.  Division  of  Plant  Industry.  Ca 

berra.  Aust.  Cap.  Territory. 

For  primary  bibliographic  entry  see  Field  02G. 

For  abstract,  see . 

W68-00699 


FIELD  TEST  OF  AN  AITOMATI 
SUSPENDED-SEDIMENT  PUMPING  SAMPLEI 
Department  of  Agriculture,  Flagstaff.  Arizon 
Forest  Service.  Rocky  Mountain  Forest  and  Ran 
Experiment  Station. 

For  primary  bibliographic  entry  see  Field  02J. 
For  abstract,  see  . 
W68-00703 


FIELD  TEST  OF  AN  X-RAY  SEDIMENT-CO! 
CENTRATIONGAGE, 

IS    Department  of  Agriculture.  Agr    Resear 
Service.  Soil  and  Water  Conservation  Res.  Di 
Sedimentation  Lab  .  Oxford,  Mississippi. 
For  primary  bibliographic  entry  see  Field  02J. 
For  abstract,  see  . 
W  68-007  20 
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HE  PRACTICAL  APPLICATION  OF  AERIAL 
10TOGRAPHY  FOR  ECOLOGICAL  SUR- 
EYS  IN  THE  SAVANNAH  REGIONS  OF 
FRICA, 

jnting  Technical  Services,  Ltd.,  Boreham  Wood, 

srts  (Great  Britain). 

ir  primary  bibliographic  entry  see  Field  021. 

ir  abstract,  see  . 

68-00727 


IE     DESIGN     OF     PROPORTIONAL     AND 
IGARITHMIC  THINPLATE  WEIRS, 

istol  Univ.,  Dept.  of  Civil  Engineering. 
H.  H.  Banks,  C.  R.  Burch,  and  T.  L.  Shaw, 
lydraul  Res,  Vol  6,  No  2,  pp  75-106,  1968.  32  p, 
ig,  3  plate,  1 6  ref.  1  append. 

scriptors:  *Stream  gages,  'Discharge  measure- 
nt,  'Stage-discharge  relations,  *Weirs,  Equip- 
nt.  Instrumentation,  Depth,  Discharge  (Water), 
iwmeters.  Height,  Streamflow,  Calibrations, 
ntifiers:  *Sutro  weirs.  Proportional  weirs, 
^arithmic  weirs.  Linear  weirs. 

:  theory  of  design  of  thin-plate  weirs  is  sum- 
rized  to  list  specific  relations  of  discharge  to 
id,  to  extend  the  approximate  treatment  of 
:ar-profile  weirs,  and  to  give  performance 
ails  of  linear  and  logarithmic  weirs.  The  effects 
urface  tension,  viscosity,  and  varying  approach 
ditions  are  estimated.  Discharge-stage  relations 
developed  mathematically  using  idealized  un- 
tracted  Bernouilli  flow  for  proportional  flow 
rs,  'Eiffel  tower'  or  concentroidal  equiareal 
[angular  weirs,  and  logarithmic-profile  weirs. 
ro  or  modified  proportional  weirs  and 
irithmic  weirs  are  compared  theoretically  and 
iractice.  Methods  are  given  for  calculating  weir 
file  corrections  to  annul  observed  calibration 
irs.  Calibration  procedures  are  developed  by 
ghing  collected  discharges  in  tests  run  to  verify 
theoretical  rating  curves.  Temperature  varia- 
,  a  major  source  of  error,  was  kept  under  2  deg. 
d-discharge  relations  for  the  various  weirs  are 
iented  graphically.  ( Knapp-USGS ) 
8-00960 


ZOMETER  FOR  MONITORING  RAPIDLY 
VNGING  PORE  PRESSURES  IN  SATU- 
FED  CLAYS, 

Geological  Survey. 

er  G  Wolff,  and  Harold  W.  Olsen. 

er  Resources  Res,  Vol  4,  No  4,  pp  839-843 

ust  1 968.  5  p,  6  fig,  5  ref. 

:riptors:  'Piezometers,  'Instrumentation 
zometry,  'Water  yield.  Observation  wells, 
jndwater.  Aquifers,  Pressure,  Aquicludes 
s.  Permeability. 

tifiers:  Pore-pressure  changes.  Imperial  Col- 
Piezometer,  In  situ  calibration. 

ipid  response  piezometer  used  for  measuring 
imic  changes  in  pore  water  pressures  in  satu- 
|  clays  in  response  to  pumping  adjacent 
Fers  is  described.  This  measurement  is  part  of  a 
mque  developed  to  determine  quantities  of 
r  that  are  available  from  confining  beds  when 
ping  aquifers.  The  instrument,  a  modification 
tie  Imperial  College  Piezometer,  has  rapid 
>nse.  in  situ  calibration,  high  sensitivity  unaf- 
d  by  total  pressure,  rugged  shock-resistant 
truction,  and  provision  for  continuous  auto- 
:  ^cording.  The  piezometer  was  tested  in  clay 
:d  by  a  water  column;  test  data  are  presented 
Really.  (Knapp-USGS) 
-00965 


ENSOR    FOR    WATER    FLUX    IN    SOIL, 
IT)  2--'LINE  SOURCE'  INSTRUMENT, 
ralia,  CSIRO,  and  Australian  National  Univ 
>erra. 

Byrne,  J.  E.  Drummond,  and  C.  W.Rose 
^Resources  Res,  Vol  4,  No  3,  pp  607-61  I, 
1968.  5  p.  3  fig,  2  ref. 


Descriptors:  'Instrumentation,  'Flowmeters,  Cur- 
rent meters,  Thermometers,  Electronic  equipment, 
Research  and  development.  Research  equipment, 
Soil  physics.  Porous  media. 

Identifiers:  'Water  flux  sensor.  Differential  ther- 
mometers, Water  flux. 

Two  sensors  are  described  that  measure  the  flux  of 
water  in  soil,  or  the  flux  of  other  fluids  in  any 
porous  medium.  The  electrical  output  of  such  in- 
struments can  be  of  sufficient  magnitude  that  a 
water  flow  velocity  of  .000 1  cm/sec  in  soil  is  readily 
measured.  The  flow  to  be  measured  causes  asym- 
metry in  the  temperature  field  generated  by  a  line 
source  of  heat  located  centrally  in  the  instrument. 
The  temperature  difference  due  to  this  asymmetry 
gives  rise  to  the  output  of  the  instrument.  A 
theoretical  analysis  of  the  temperature  field  is  given 
for  boundary  conditions  appropriate  to  each  type 
of  sensor.  Theoretical  and  experimental  calibra- 
tions agreed  closely  when  assumptions  in  the 
theory  were  realized  experimentally.  The  analysis 
was  used  to  elucidate  design  principles  and  their  ef- 
fect on  instrument  performance.  (Knapp-USGS) 
W68-00969  H 


TWO  WEIRS  FOR  ACCURATE  STREAM-GAG- 
ING OF  SMALL  WATERSHEDS, 

Pennsylvania  State  Univ,  University  Park. 
Wade  L.  Nutter,  and  William  E.  Sopper. 
Water  Resources  Res,  Vol  4,  No  3,  pp  613-618 
June  1968.  6  p,  5  fig,  5  ref. 

Descriptors:   'Stream  gages,   'Weirs,   'Discharge 
(Water),  Flowmeters,  Streamflow,  Research  and 
development,  Small  watersheds.  Instrumentation. 
Identifiers:  'Stream  gaging,  'Sharp-crested  weirs. 

Stage-discharge  relationships  were  determined  and 
are  presented  graphically  for  a  sharp-created  com- 
pound 30-150  deg  V-notch  weir,  and  a  sharp- 
crested  parabolic  weir.  Measurements  were  ob- 
tained from  both  laboratory  models  and  field  instal- 
lations. Both  weirs  were  found  to  be  more  accurate 
and  sensitive  in  detecting  small  changes  in 
discharge  at  low  flows  than  the  conventional  sharp- 
crested  90  deg  and  1 20  deg  V-notch  weirs.  (Knapp- 
USGS) 
W68-00970 


A     VERSATILE,     GAS-OPERATED     WATER- 
LEVEL  RECORDER, 

U  S  Department  of  Agriculture,  Juneau,  Alaska, 

Pacific  Northwest  Forest  and  Range  Experiment 

Station,  Forest  Service. 

A.  E.  Helmers. 

Water  Resources  Res,  Vol  4,  No  3,  pp  619-623 

June  1968.  5  p.  4  fig. 

Descriptors:  'Instrumentation,  'Water  measure- 
ment. Water  levels.  Bubbles,  Water  level  fluctua- 
tion. Gages,  Measurement,  Stream  gages 
Piezometry. 

Identifiers:  'Bubble  gage,  Gas  purge,  Water-level 
recorder. 

A  water-level  recorder  that  operates  by  sensing 
pressure,  as  gas  is  bubbled  freely  through  water, 
may  be  constructed  for  $200  for  cost  of  materials 
plus  labor.  It  has  been  used  in  piezometers  and 
precipitation  gages  and  appears  to  be  adaptable  to 
recording  stream  stage,  groundwater  levels,  and  for 
other  uses.  Water  level  changes  as  small  as  0.05  in. 
can  be  detected  under  laboratory  conditions; 
probably  0.1  in.  is  the  field  sensitivity.  (Knapp- 
USGS) 
W68-0097I 


FEASIBILITY  STUDY  OF  QUANTITATIVE 
RADAR  MEASUREMENT  OF  PRECIPITATION 
ON  LAKE  MICHIGAN, 

Illinois  Univ,  Urbana. 

For  primary  bibliographic  entry  see  Field  02B. 

For  abstract,  see  . 
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FILL  A  LAKE,  START  AN  EARTHQUAKE, 

International     Association     of    Seismology     and 

Physics  of  the  Earth's  Interior. 

J.P.Rothe. 

New  Sci,  Vol  39,  No  605,  pp  75-78,  July  1968  4 

PP.  7  fig. 

Descriptors:      'Earthquakes,      'Dams,      'Loads 
(Forces),  'Seismic  studies,  Hoover  dam,  Reser- 
voirs, Water  levels.  Faults  (Geology). 
Identifiers:     'Earthquake-reservoir    relationships, 
Manmade  earthquakes. 

The  correlation  of  older  seismic  mapping  with 
recent  seismic  data  has  made  it  quite  clear  that  the 
construction  of  lake  reservoirs  has  produced 
earthquakes  in  areas  listed  as  free  from  tremors. 
The  most  noticeable  recent  example  is  the 
earthquake  of  Dec  10,  1967  at  Koyna,  India,  which 
caused  at  least  200  deaths.  The  Lake  Mead  area  on 
the  Colorado  River  has  no  tremors  in  the  15  yr 
preceding  the  building  of  the  dam;  the  first  shock 
was  felt  in  Sept  1936  when  the  water  depth  reached 
100  m.  In  1937,  about  100  tremors  were  felt  when 
the  water  rose  to  400  ft,  a  load  of  21,000  million 
tons.  In  1938  seismographs  were  installed  and 
recorded  thousands  of  tremors.  Recent  increases  in 
seismic  frequency  are  correlated  with  dam  filling  in 
Greece,  France,  and  Rhodesia.  While  the  exact 
mechanism  of  earthquake  production  caused  by 
loading  from  dam  construction  is  not  known, 
earthquake  occurrence  seems  to  be  clearly  related 
to  the  filling  of  lakes.  (Knapp-USGS) 
W68-00814 


DISCUSSIONS  OF  PRELIMINARY  OPTIMIZA- 
TION OF  AN  AQUEDUCT  ROUTE, 

Technion,  Haifa,  Israel;  Univ  of  Michigan,  Ann  Ar- 
bor. 

For  primary  bibliographic  entry  see  Field  06A. 
For  abstract,  see  . 
W68-00864 


FINDING  RESERVOIR  OPERATING  RULES, 

Fed  Water  Pollut  Contr  Admin,  U.  S.  Dept  of  the 

Interior,  Washington,  D.  C. 

For  primary  bibliographic  entry  see  Field  06A. 

For  abstract,  see . 

W68-00865 


AN  EVALUATION  OF  SOME  GEOPHYSICAL 
METHODS  FOR  WATER  EXPLORATION  IN 
THE  PIEDMONT  AREA, 

Geological     Survey     of     Alabama     and     Water 

Resources  Research  Inst,  Auburn  Univ,  Auburn 

Ala. 

T.  J.  Joiner,  J.  C.  Warman,  and  W.  L.  Scarbrough. 

Ground  Water,  Vol  6,  No  1,  pp  19-25,  Jan-Feb 
1968.  7  p,  10  fig,  15  ref. 

Descriptors:  'Geophysics,  'Magnetic  studies, 
'Seismic  studies,  'Resistivity,  'Subsurface 
mapping,  Boreholes,  Electrical  studies.  Seismolo- 
gy, Hydrogeology,  Aquifers,  Alabama,  Faults 
(Geology),  Joints  (Geology),  Fractures  (Geology) 
Water  wells. 

Identifiers:       'Geophysical 
Seismic  refraction  method. 


water-prospecting, 


Seismic  and  resistivity  methods  were  used  with 
geologic,  hydrologic,  and  topographic  data  to 
locate  and  define  favorable  areas  for  drilling  water 
wells  in  the  Heflin  area,  Cleburne  County, 
Alabama.  Groundwater  occurrence  in  the  Pied- 
mont is  controlled  by  topography,  recharge  and 
discharge,  rock  type,  fracture  systems,  and  type 
and  thickness  of  saprolite.  Fractures  in  bedrock  are 


% 

3 


53 


Field  08-ENGINEERING  WORKS 
Group  8A— Structures 


the  best  sources  of  groundwater  in  the  area,  but 
domestic  supplies  may  be  obtained  from  the 
saprolite.  Seismic  work  shows  that  faults  or  frac- 
ture systems  appear  to  coincide  with  depressions 
on  bedrock  surfaces.  Resistivity  data  were  used  to 
confirm  depth  to  bedrock  determined  by  seismic 
methods  and  to  locate  gravel  zones  in  buried 
stream  channels.  Geophysical  methods  are  also  of 
use  in  evaluating  lineations  or  other  topographic 
features  seen  on  aerial  photographs.  Lineations 
may  reflect  faults  or  joints  which  are  potential 
water  sources.  (Knapp-USGS) 
W68-00967 

ENERGY    DISSIPATION    FOR    FLOW    FROM 
VERTICAL  CONDUITS, 

Kansas  State  Univ,  Lawrence. 

Richard  M.  Haynie. 

Proj  Completion  Rep,  Kans  State  Univ,  1966.  44  p, 

14  fig,  14tab,3ref. 

Descriptors:   'Energy  dissipation,  Erosion,  Flow, 
Scour,    Stilling    basins.    Measuring    instruments, 
Hydraulic  models.  Laboratory  tests,  'Pipes,  'Con- 
duits, 'Stilling  wells. 
Identifiers:  Grid  frames. 

The  dissipation  of  the  energy  in  flow  from  vertical 
conduits  is  studied.  A  proposed  energy  dissipator  is 
studied  in  model  form.  The  various  parameters  af- 
fecting the  flow  were  treated  as  variables  insofar  as 
was  possible  and  the  resulting  relationships  were 
determined.  The  model  of  the  proposed  energy  dis- 
sipator structure  was  found  to  perform  well.  Tenta- 
tive dimensions  were  developed  for  4  different 
values  of  maximum  discharge  using  the  model 
results  and  modeling  criteria. 
W68-01012 


8B.  Hydraulics 

EFFECTS    OF    WATER    TEMPERATURE    ON 
BED-LOAD  MOVEMENT, 

Waterways     Exper.     Sta.     U.     S.     Army     Eng., 

Vicksburg.Miss. 

John  J.  Franco. 

ASCE  Proc,  J  Waterways  and  Harbors  Div,  Vol  94, 

No  WW3,  Pap  6083.  pp  343-352,  Aug  1968.  10  p, 

8  fig,  5  ref. 

Descriptors:  'Sediment  transport,  'Flumes,  'Bed 
load,  'Water  temperature.  Movement,  Running 
waters,  Sediment  discharge,  Sediment  load.  Sedi- 
mentology,  Tractive  forces,  Particle  size.  Sedi- 
ment-water interfaces.  Model  studies.  Thermal 
properties.  Viscosity,  Turbulent  flow. 
Identifiers:  'Sediment  transport  flumes,  'Tempera- 
ture-bed load  relationships. 

A  movable-bed  model  study  was  performed  at  the 
Waterways  Experiment  Station  to  determine  some 
of    the    effects    of    water    temperature    on    the 
character  and  rate  of  bed-load  movement.  The 
water  temperatures  used  in  the  study  were  40,  60, 
and  80  deg  F.  The  tests  were -conducted  using  a 
constant  discharge,  constant  rate  of  bed  feed,  and 
constant  tailwater  elevation  for  each  temperature 
of  water,  continued  until  the  rate  of  extrusion  of 
bed  material  and  the  water  surface  slope  both 
became  stable.  Bed  materials  were  sand  with  a 
median  grain  diameter  of  0.23  mm,  and  crushed 
coal  with  a  sp  gr  of  1 .30  and  a  grain  size  range  of 
0.05  mm  to  7  mm  with  a  median  of  2.2  mm.  The 
rate  of  movement  of  fine  sand  with  a  rippled  bed 
form  increased  with  increasing  temperature.  The 
effect  of  temperature  was  greater  at  higher  trans- 
port rates  and  higher  energy  gradients.  The  rate  of 
movement  of  coal  with  a  smooth  bed  form  except 
for  low  waves  increased  with  decreased  water  tem- 
perature. Increasing  grain  size  tended  to  lower  the 
water  temperature  at  which  riffles  formed.  The  ef- 
fect of  water  temperature  on  bed  load  appeared  to 
be  mostly  in  the   form  of  the  bed  and  in  bed 
roughness.  (Knapp-USGS) 
W68-00674 


DETERMINATION   OF   DISCHARGE   DURING 
PULSATING  FLOW, 

U.S.  Geological  Survey,  Menlo  Park,  California. 

T.H.Thompson. 

U  S  Geol  Surv  Water-Supply  Paper  1 869-D,  pp  D 1  - 

D22,  1968.  22  p,  8  fig,  8  tab,  1 3  ref. 

Descriptors:  'Streamflow,  'Discharge  (Water), 
'Stream  gages,  'Instrumentation,  'Discharge  mea- 
surement. Hydraulics,  Hydrographs,  Velocity, 
Canals,  Channel  flow,  Flow  characteristics,  Open 
channels.  Regime,  Photography,  Non-uniform 
flow,  Open  channel  flow,  Dye  releases. 
Identifiers:  'Open-channel  hydraulics.  'Pulsating 
flow,  Depth  gages,  Photographic  data  collection. 
Unstable  flow. 

Methods  of  determining  discharge  during  pulsating 
flow  were  studied,  and  3  methods  are  recom- 
mended for  future  instrumentation  research.  Con- 
ventional stream  gaging  does  not  yield  valid  stage- 
discharge  relations  for  pulsating  flow,  an  unstable 
flow  regime  which  is  characterized  by  a  series  of 
translatory  waves  moving  rapidly  downstream.  In 
extreme  cases,  the  channel  may  be  dry  between 
waves  or  the  capacity  of  the  channel  may  be  in- 
adequate for  an  unstable  flow  much  lower  than  the 
stable  design  flow.  Photographic  observations  were 
made  of  pulsating  flows  developed  in  metered 
releases  of  100,  200,  and  300  cfs  in  a  rectangular 
concrete  channel  of  the  Santa  Anita  Wash  flood 
control  project  in  Arcadia,  California.  Volume  of 
waves  and  discharge  of  the  non-wave  part  of  the 
flow  were  computed  separately.  Satisfactory  results 
were  obtained  but  the  method  is  expensive  and 
slow.  There  is  no  theoretical  basis  for  the 
technique.  Data  may  be  obtained  by  3  proposed 
methods.  The  photographic  and  depth  recorder 
methods  measure  the  velocities  and  dimensions  of 
the  waves  and  basal  flow  separately,  and  discharge 
is  computed  as  above  by  empirical  methods.  The 
constant  dye-dilution  method  yields  discharge  by 
the  ratio  of  dye  concentrations  at  the  injection 
point  and  a  sampling  site  downstream.  (Knapp- 
USGS) 
W68-00675 

MATHEMATICAL    FLOW    DETERMINATION 
IN  OPEN  CHANNELS, 

Cornell  Univ.,  Ithaca,  NY. 

James  A.  Liggett. 

ASCE  Proc.  J  Eng  Mech.  Vol  94,  No  EM4.  Pap 

6078,  pp  947-963,  Aug  1968.  1 6  p,  9  fig,  10  ref. 

Descriptors:  'Open  channel  flow.  'Methodology, 
Discharge     (Water),    Stage-discharge     relations. 
Backwater,  Unsteady  flow.  Digital  computers. 
Identifiers:  'Shallow  flow  equations,  'Three-stage 
method,  Flow  prediction. 

Shallow  flow  equations  are  used  with  a  method  of 
characteristics  that  is  developed  and  then  applied 
to  the  specific  problem  of  using  stages  to  determine 
the  flow  quantity  in  an  open  channel.  Two  methods 
are  considered  which  apply  to  channels  of  arbitrary 
cross  section;  one  method  is  also  valid  for  offstream 
or  overbank  storage  conditions.  These  methods  are 
intended  to  be  general  enough  for  use  with  non- 
prismatic,  irregular  channels  with  arbitrary  inflow 
and  outflow.  A  method  is  also  presented  whereby 
the  equation  can  be  used  to  determine  the  flow  rate 
in  a  channel  by  3  simultaneous  stage  measure- 
ments It  is  self-checking,  and  can  be  used  where 
stage-discharge  curves  fail.  The  3-stage  method, 
generally  the  most  economical,  is  apparently  capa- 
ble of  predicting  the  discharge  in  an  open  channel 
from  stage  readings  alone.  Accuracy  of  the  method 
is  best  when  flow  is  rapid  and  at  smaller  depths,  but 
it  is  reasonably  accurate  under  backwater  condi- 
tions where  a  stage-discharge  relationship  would 
fail  completely.  (Llaverias-USGS) 
W68-00815 

FUNDAMENTAL  FLOWS  IN  POROUS  MEDIA, 

State  Rivers  and  Water  Supply  Comm,  Victoria. 

Australia. 

C.  E.  Kirkham. 


Bull  lnt  Ass  Sci  Hydrol,  Vol  13,No2,pp  126-141 
June  1968.  16  pp.  8  fig.  4  append,  4  ref. 

Descriptors:  'Flow,  'Energy  equation,  'Flow  neli 
•Energy  losses,  'Porous  media,  Laminar  flow,  S,j 
beritical  flow,  Supercritical  flow.  Transition  flo' 
Turbulent  flow.  Viscous  flow,  Darcys  law,  Flul 
mechanics,  Kinetics,  Laplaces  equation.  Fid 
characteristics. 

Identifiers:  'Fundamental  flow  types,  'Energy  lol 
equation. 

Several  basic  analytical  types  of  flows  are  describl 
using  the  energy  loss  relation  s  =  a  (v  to  the  powd 
n)  where  s  =  energy  gradient,  v  =  average  fid 
velocity,  a  and  n  are  parameters.  The  derivl 
general  flow  equation  is  shown  to  give  solutions  fj 
simple  cases  including  radial,  vortex,  and  parall 
tube  flows,  and  it  may  be  reduced  to  LaplacJ 
equation.  Laminar  flow  is  a  special  case  with  n  =1 
and  the  solutions  presented  range  from  laminarl 
turbulent  flow.  The  development  of  the  solutio 
assumes  orthogonality  between  streamlines  a 
equi-energy  lines.  Methods  of  solutions  for  pur< 
radial  and  purely  vortex  flows,  the  2  fundamen 
components  of  every  flow,  are  indicated.  Work 
examples  show  that  there  may  be  appreciable  c 
ferences  between  laminar  flownets  and  flown 
derived  from  the  general  equation.  ( Knapp-USG 
W68-00833 


AQUEDUCT  CAPACITY  UNDER  AN  OPTIMI 
BENEFIT  POLICY, 

Univ  of  California,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  06B 

For  abstract,  see 

W68-00880 
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THE  THEORY  OF  ARTIFICIAL  SEICHES, 

Cambridge  Univ..  Trinity  College.  Great  Brit: 
Engineering  Laboratory. 

A.M.Binnie.  ' 

J  Hydraul  Res.  Vol  6.  No  2.  pp  107-127,  1968, 
p.  4  fig.  1  tab,  4  ref. 

Descriptors:  'Seiches,  'Waves  (Water),  *Re 
voirs,  'Mathematical  studies.  Frequency.  Surl 
Drawdown.  Reservoir  design.  Equations. 
Identifiers:  'Artificial  seiches. 

The  artificial  seiche,  produced  when  a  hydroe 
trie  plant  on  a  long  narrow  reservoir  suddenly  sti 
or  stops  withdrawing  large  quantities  of  wate  '■ 
analyzed.  Equations  are  presented  to  describe  »i 
motion  resulting  both  from  start-up  and  shut-d'i 
of  withdrawal  in  reservoirs  of  uniform  depth  i 
width,  variable  width,  variable  depth,  and  van  ' 
width  and  depth,  assuming  that  width  and  depth 
crease  downstream  toward  the  dam  in  the  vana: 
section  reservoirs.  The  time  waves  take  to  tr: 
the  length  of  the  reservoir  and  back  is  longer  I 
the  I -node  natural  period  in  all  cases  except' 
reservoir  of  uniform  section.  The  oscillation  cai 
by  shut-down  in  a  variable-section  reservoir  is' 
complex  for  this  kind  of  analysis.  The  calculate 
seiches  is  important  in  the  design  of  pum . 
storage  reservoirs,  which  are  filled  and  emp 
rapidly  and  tend  to  have  simple  shapes  (Kni 
USGS) 
W68-00945 

SEICHES  AND  SET-UP  ON  LAKE  WINMPE 

Dept.  of  Transport.  Winnipeg.  Manitoba,  Pr> 

Weather  Central. 

E.  Einarsson,  and  A.B.Lowe. 

Limnol  and  Oceanogr,  Vol  13,  No  2,  pp  257- 

April  1968.  15p,  1 5  fig,  2  tab,  24  ref 

Descriptors:  'Seiches,  'Wind  tides.  •Hydrodjj 
ics,  Hydrographs.  Regression  analysis. 
Identifiers:  'Lake  Winnipeg.  Canada.  Geostrd 
winds.  Basin  model. 

The  hydrodynamics  of  seiches  resulting  ' 
disturbance  of  the  surface  of  an  enclosed  bo- 
water  (Lake  Winnipeg)  are  described  in  relati 
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5  wind  set-up.  Recorder  charts  of  water  level  for 
!  iceafree  season  are  examined  for  6  stations 
61-64.    Transverse    and    longitudinal    seiches' 
anding  waves)  are  identified  for  both  north  and 
ilh  basins.  An  interference  pattern  is  noted  for 
ches  over  2  different  fetches  at  Victoria  Beach 
pica!  weather  situations  producing  transverse 
1  longitudinal  seiches  are  identified.  Moderate  to 
»e    set-up    is    examined    for    37    cases    and 
atrophic  winds  scaled  off  from  weather  charts 
enng  an  18-hr  period  preceding  the  peak  wind 
up.  Using  corrections  for  curvature,  motion  of 
pressure  system,  deviation  from  the  main  axis 
:ne  lake,  and  air  stability,  and  assumed  over- 
er  componet  is  computed  for  each  case   The 
relation  between  set-up  and  over-water  wind 
ire  is  found  to  be  0.81.  Standard  deviation  of 
.  Sel'UHn°.m  that  Predic'ed  by  the  regression 
ation  is  0.076  m.  (Llaverias-USGS) 
5-00952 

^CONSIDERATION    OF    THE    FLOW    OF 
UIDS  IN  OPEN  CHANNELS' 


urn  Univ,  Alabama. 

ir  Resour  Res  Inst  Proi  4,  Dep  Civ  Ene   Au- 
IFniv,  Nov  1965.  32  pJ,  9 'fig, P]  plate,  p3  ref, 

riptors:  'Hydraulic  radius,  *Open  channel 
Geometric  shapes.  Cross  sections.  Open 
nels,  'Rectangular  conduits.  Hydraulics 
tatory  tests.  Flumes,  Hydraulic  models.  Anal- 
final  report  gives  reasons  for  discontinuing 
on  the  subject  project.  In  addition,  the  report 
lies  as  an  appendix  a  M  S  thesis  entitled 
nation  of  the r  Validity  of  the  Hydraulic  Radius 
e  Analysis  of  Flow  in  Open  Channels,'  by  Neil 
I  Origg.  The  thesis  analyses  the  effect  of 
.on  channel  now  and  the  resultant  effect  of 
hape  on  the  value  of  the  hydraulic  radius 


Hydraulic  Machinery 


PROJECT      OUTPUT      OP- 


tOPOWER 
BTION, 

mia  Univ.,  Berkeley. 

in  A.  Hall,  and  Theodore  G  Roefs 

n  iSSV!l,Eng,  rroc'  Vo1  92'  No  P0  '•  PP  67- 
n!966.  13  p,  1  fig,  5  tab,  5  ref 


Descriptors:  Digital  computers,  *  Dynamic  pro- 
gramming Economic  efficiency,  Estimated 
benefi  s,  Flood  control,  Hydroelectric  power 
Hydrologic  data.  Optimization,  Planning,  Regu- 
lated flow.  Reservoir  operation,  Water  manage- 
ment (Applied),  Pumped  storage.  Diversion  dams 
Sequential  generation.  Synthetic  hydrology 
Identifiers:  Oroville-Thermalito  compfex  Calif 
Boundary  conditions,  Recursive  relationship. 

An  algorithm  was  constructed  using  the  recursive 
relationship  of  dynamic  programming  in  order  to 
tind  the  optimal  system  operation  for  a  complex 
hydroelectric  system.  The  operation  of  the 
Oroville-Thermalito  complex,  consisting  of  three 
reservoirs,  a  diversion  dam,  a  fishlife  maintenance 
facility,  a  power  canal  and  two  power  generation 
and  pumping  installations,  illustrated  the  use  of  the 
technique  for  a  specific  hydrologic  period. 
Although  an  actual  interval  was  used,  any  real  or 
synthetic  period  could  have  been  used  Monthly 
operations  were  assumed,  and  dependable  power 
requirements,  possible  pumping  periods  and  flood 
control  reservations  were  given.  Values  for  de- 
pendable power,  generated  energy,  purchased 
energy  and  discount  rate  were  given.  Starting  at  the 
end  of  the  critical  period,  recursive  computations 
were  made  to  find  the  optimum  combination  of 
re  urns  from  immediate  release  and  the  present 
Cornell)  pumping  t0  stora8e  for  future  use.  (Gysi- 
W68-00862 

A  METHOD  OF  SCHEDULING  OPTIMUM 
OPERATION  OF  ONTARIO  HYDRO'S  SIR 
ADAM    BECK-NIAGARA    GENERATING    STA 

HON, 

The  Hydro-Electric  Power  Commission  of  Ontario 

Toronto,  Canada. 

B.  Bernholtz,  W.  Shelson,  and  O.  Kesner 

Trans  Amer  Inst  Elec  Eng,  Vol  77,  Part  3   dd  981- 

991 ,  Dec  1958.  1 1  p.  7  figg'9  tab,  6  re?  I  append  2 


computers, 
costs, 
ric 


Descriptors:     Optimization,     Digita 

Dynamic  programming,  Electric  power  cos 
Electric  power  demand,  Forebays,  Hydroelect 
power,  'Hydroelectric  plants,  'Pumped  storage 
Reservoir  operation,  'Scheduling,  'Power  system 
operations,  Hydraulic  properties,  Discharge 
(Water). 

Identifiers:    Sir    Adam 
Hydro. 


Beck-Niagara,    Ontario 


ENGINEERING  WORKS-Field  08 
Fisheries  Engineering— Group  81 

Dynamic  programming  was  used  to  schedule  the 
optimum  operation  of  the  Sir  Adam  Beck-Niagara 
Generating  Station.  The  complex  was  comprised  of 
the  main  generating  station  with  approx  300  ft 

wifh  ,  <n ,  »nnf.lUX,i,a7L  PumP-generation  station 
with  a  50-80  ft  head,  the  decision  variables  were 
the  hourly  discharges  through  the  two  plants  Con- 
straints were  determined  by  the  hydraulic  charac- 
teristics of  the  complex.  The  demand  for  power  and 
the  value  of  power  were  assumed  to  be  deter- 
ministic functions  of  time.  Daily  scheduling  was 
computed  from  1 0  pm  to  1 0  pm.  The  reservoir  and 
station  forebay  levels  were  assumed  to  be  at  their 
minimum  elevations  at  10  pm.  Examples  of  solu- 
tions  obtained  by  the  use  of  a  digital  computer  were 
shown  in  tables  and  graphs.  Two  discussions  and  a 

woWsm         main  paper  (Gysi-Corne") 


81.  Fisheries  Engineering 


S^IIIhZdI^T    CAPAB,LITIES    IN 

Department  of  Fish  and  Game,  State  of  Alaska  and 
Alaska  Univ,  Institute  of  Water  Resources,  Col- 

lege. 

Gil  L.  Ziemer,  and  Charles  E.  Kehlke 

Proj  Completion  Rep,  Inst  of  Water  Resour   Univ 

Alaska,  Nov  1966.  13  p,  4  fig,  5  ref. 

Descriptors:  Energy  dissipation,  Fish  handling 
facilities,  Fishways,  'Salmon,  'Fish  ladders  Cost 
comparisons,  Hydraulic  structures,  Fish  Fish 
passages.  Fish  migration. 

This  paper  presents  the  basic  mechanics  of  fish 
passage  in  steep,  continuous  ladders  and  points  out 
that  the  total  drag  force,  power,  and  total  energy 
requirements  of  the  fish  in  passing  through  such 
ladders  are  each  important  and  interrelated  The 
apparent  limits  of  the  continuous  type  of  ladder  are 
presented.  Sketches  of  both  the  Alaska  Steeppas 
Ladder  and  the  Oregon  pipe  ladders  are  presented 
in  the  paper  together  with  figures  on  those  proto- 
type ladders  which  have  thus  far  proved  to  be  suc- 
cessful passage  devices. 
W68-0f0I9 
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APPLICATION  TO  WATER  PRICING, 

W68-0099J  06C 

NAMIB  DESEBT  BESEABCH  STATION,  SOUTH  WEST  AFRICA. 

THE  RIVERS  OF  THE  NAMIB  AND  THE1B  DISCHARGE  INTO  THE 

ATLANTIC.  PART  II    OMARUBU  AND  UGAB, 
B68-01001  02A 

NATIONAL  METEOBOLOGICAL  AND  HYDBOLOGICAL  INST.,  VABSOVIE, 
POLAND. 

LA  DIMINUTION  DE  L'ECOULEMENT  RIVERAIN  EN  POLOGNE  AU  COUBS 

DU  SIECLE  PRESENT.   (DIMINUTION  OF  RIVEB  DISCHABGES  IN 

POLAND  IN  THE  TWENTIETH  CENTURY)  (FRENCH), 

B68-00926  02E 

NATIONAL  TECHNICAL  ADVISORY  COMMITTEE  ON  WATER  QUALITY 
CRITERIA. 

BEPOBT  OF  THE  COMMITTEE  ON  WATER  QUALITY  CRITERIA. 

W68-00656  05G 

NEBRASKA  UNIV. 

PRESCRIPTIVE  WATER  BIGHTS  IN  WISCONSIN, 
N68-00933  06 E 

NETHEBLANDS,  AGBICULTUBAL  UNIVERSITY,  WAGENINGEN,  DEPARTMENT 
OF  TfiOPICAL  SOIL  SCIENCE  AND  DEPABTMENT  OF  REGIONAL  SOIL 
SCIENCE. 

THE  COLLECTION  OF  NATURAL  SOIL  PROFILES  FROM  ARID  REGIONS — A 

FIELD  METHOD  AND  MANUAL, 

W68-00689  02G 

NEVADA  UNIV,  BENO. 

USE  OF  ATOMIC  ABSORPTION  SPECTROMETRY  10  STUDY  THE 
DISTRIBUTION  OF  TRACE  ELEMENTS  IN  VABIOUS  HYDROLOGICAL  AND 
GEOLOGICAL  ENVIRONMENTS, 
W68-01018  02K 

NEVADA  UNIV.,  RENO,  DESEBT  BESEABCH  INSTITUTE. 

A  MOISTURE-BALANCE  PROFILE  ON  THE  SIEBBA  NEVADA, 
B68-0094U  02A 

NEVADA  UNIV.,  RENO,  DIV.  OF  PLANT  SCIENCE    U.  S.  DEPABTMENT 
OF  AGB-,  AGR.  RESEARCH  SERVICE,  CROPS  BES.  DIV.,  RENO, 
NEVADA  AND  LOGAN,  UTAH. 

BESPONSES  OF  GBASSES  SEEDED  IN  AN  ARTEMISIA  TBIDENTATA 

HABITAT  IN  NEVADA, 

B68-00712  021 

NEW  BAMPSHIBE  UNIV.,  DURHAM. 

DRILLED    BATEB    WELLS     IN    NEW     HAMPSHIRE. 
B68-00955  03B 

NEW  MEXICO  UNIV.,  ALBUQUERQUE. 

SOME  PHYSICAL,  TECHNOLOGICAL,  AND  ECONOMIC  CHABACTEBISTICS 

OF  WATEB  AND  WATEB  BESOUBCES  SYSTEMS    IMPLICATIONS  FOB 

ADMINISTRATION, 

W68-0090U  O&E 

NORTH  CAROLINA  STATE  UNIV,  BALEIGH. 

A  SYSTEMS  ANALYSIS  APPROACH  TO  SANITARY  ENGINEERING  DESIGN 
PROBLEMS    THE  TRICKLING  FILTEB, 
W68-00871  06B 

NORTH  CABOLINA  STATE  UNIV.,  BALEIGH. 

BELEASE  OP  HEBBICIDES  FROM  CLAY  MINERALS  AS  A  FUNCTION  OF 

SOIL  MOISTURE, 

B68-00906  05B 

NORTH  CAUCASUS  BRANCH  OF  CIVIL  ENGINEEBING  BESEABCH 
INSTITUTE,  GOSSTBOY,  USSB,  STAVROPOL. 

EFFECT  OF  HIGH  TEMPERATURES  ON  THE  CHEMICAL  COMPOSITION  OF 

GBOUND  WAIERS, 

B68-00676  02K 


NORTHEASTERN  ILLINOIS  PLANNING  COMMISSION,  CHICAGO, 
ILLINOIS. 

THE  WATEB  BESOUBCE  IN  NORTHEASTLBN  ILLINOIS   PLANNING  ITS 

USE, 

N68-00843  06D 

NORTHEASTERN  ILL.  PLANNING  COMM.,  CHICAGO. 

WATER  RESOURCES  AS  AN  ELEMENT  OF  URBAN  PLANNING, 
W68-00989  06B 

NOBTHEASTEBN  UNIV,  BOSTON,  MASS  NEW  YOBK  UNIV,  NEW  YORK. 
MATHEMATICAL  MODEL  POB  WATER  POLLUTION  CONTBOL  STUDIES, 
W68-00881  05D 

NORTHWESTERN  UNIV,  EVANSTON. 

THE  PROFILE  OF  A  RANDOM  STREAM, 

W68-0097U  02E 

OHIO  STATE  U,  COLUMBUS. 
WATER  POLLUTION  CONTBOL, 
W68-007U7  05G 

OKLAHOMA  STATE  UNIVERSITY,  AGRICULTURAL  ENGINEERING 
DEPABTMENT. 

PASTURE  PITTING  IMPLEMENTS  BATED. 

W68-00725  03F 

OREGON  STATE  UNIV.,  CORVALLIS.  DEPT.  OF  AGRICULTURAL 
ECONOMICS. 

THE  ECONOMICS  OF  MASSIVE  INTER-BASIN  WATEB  TBANSFEBS. 

W68-00997  06B 

OREGON  STATE  UNIV.,  CORVALLIS.   DEPT.  OP  FISHERIES  AND 
WILDLIFE. 

TEMPERATURE  AND  CUBBENT  C8SEBVATIONS  IN  CBATEB  LAKE,  OBEGi 

B6B-009SU  02H 

OTSU  HYDBOE10LOGICAL  STATION,  OTSU,  JAPAN. 

PALEOL1MNOLOGICAL  STUDY  CN  ANCIENT  LAKE  SEDIMENTS  IN  JAPA 
W68-00681  02H 

PENNSYLVANIA  STATE  UNIV,  UNIVERSITY  PABK. 

TWO  WEIRS  FOB  ACCURATE  ST  BEAM-GAGING  OF  SMALL  WATEBSHEDS, 
B68-00970  07B 

AN  EVALUATION  OF  IHE  USE  OF  ESCHEBICHIA  COLI  SEBOGROUPS  A 
MEANS  OF  TBACING  MICROBIAL  POLLUTION  IN  WATEB, 
■  68-00972  05A 

PILOT  PLANT,  ENGINEEBING  DEPT.,  CITY  OF  TRENTON,  MICHIGAN. 

PHOSPHOSCUS  BEMOVAL  IN  WASTEWATER  BY  A  MODIFIED  ACTIVATED 
SLUDGE  PROCESS, 
W68-O0909  05D 

PITTSBURGH  UNIV.,  PA. 

STREAM  POLLUTION  AND  THE  ALLEGHENY  SANITARY  AUTHORITY, 
W68-00905  06E 

PIITSBUBGH  UNIV.,  PITTSBURGH. 

THE  MICBCDISTBIBUTION  OF  STREAM  BENTHOS, 
W68-0091U  02H 

PUBDUE  RESEARCH  FOUNDATION,  LAFAYETTE. 

•DISPEBS10N  DURING  FLOW  IN  HETEROGENEOUS  POBOUS  MEDIA' 
W68-00922  05G 

PUBDUE  UNIV.,  LAFAYETTE,  INDIANA. 

LINEAB  SYSTEM  ANALYSIS  IN  SURFACE  HYDBOLOGY  AND  ITS 

APPLICATION  TO  INDIANA  WATEBSHEDS. 
H68-00907  02A 

BESPONSE  OF  FLOAT  TYPE  STAGE  BECOBDEB  SYSTEMS, 
W68-00908  02A 

PUBDUE  UNIV.,  LAFAYETTE,  IND. 

A  MATHEMATICAL  MODEL  FOB  SIMULATING  THE  HYDBOLOGIC  BESPON 

OF  A  WATERSHED, 

W68-00668  OUA 

QUEEN'S  UNIVEBSITY,  KINGSICN,  ONTABIO,  DEPABTMENT  OF 
BIOLOGY. 

BACTEBIAL  CAROTENOIDS  FBCM  FRESHWATER  SEDIMENTS. 

W68-00951  02B 

REPUBLIC  OF  SOUTH  AFRICA.  DEPARTMENT  OF  WATER  AFFAI8S, 
DIVISION  OF  HYDROLOGICAL  RESEARCH,  PRETORIA. 

A  TECHNIQUE  FOR  THE  EVAI0A1ION  OF  DROUGHT  FBOH  RAINFALL 

DATA, 

B68-007M  02E 

BESEABCH  TB1ANGLE  REGIONAL  PLANNING  COMMISSION,  BALEIGH, 

NOBTH  CAROLINA. 

A  GENERAL  PLAN  FOB  THE  CEVEIOPMENT  OF  THE  BESEABCH  TBIAIG 
REGION  AS  AFFECTED  BY  BASTE  DISPOSAL  AND  WATER  BESOUBCES. 
W68-008U6  OSD 

BESOUBCES    FOB    THE    FUTURE    INC,     WASH.,     D.    C. 

LEGAL    PBAHEWOBK    OF    THE    INDUSTRY,     NOBTHEBN    CALIFORNIA'S    WA 

INDUST8Y, 

B68-00982  06E 

RESOURCES  FOB  THE  FUTURE  INC,  BASH.,  D.  C. ,  JOHNS  HOPKINS 
UNIV..  DEPART.  OF  ENVIBONF.EN1  AL  ENGINEERING  SCIENCE. 

THE  IMPACT  OF  PRICE  ON  RESIDENTIAL  WATEB  DEMAND  AND  ITS 
RELATION  TO  SYSTEM  DESIGk  AND  PBICE  STRUCTURE. 
W68-00991  06D 

BESOUBCES  FOR  THE  FOIUBE,  INC. 

METHODOLOGY  FOR  APPROACHING  WATEB  QUALITY  PROBLEMS, 
B68-00851  06D 
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ICNOMIC  BASIS  FOB  WATEB  BESOUBCES  ANALYSIS, 

,8-0093b  06D 

.  AND  WATER  CONSERVATION  RESEARCH  DIVISION,  SOUTHWEST 

tRSHED  RESEARCH  STATION,  TUCSON,  ARIZONA. 

1INFALL  INTENSITY  COMPARISONS  FROM  ADJACENT  b-HOUB  AND  21- 

)UB  RECORDING  RAIN  GAGES, 
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tGHTS. 
>8- 00715 


APPURTENANT  IRRIGATION 
01B 


CE  OF  CALIFORNIA,  FRESNO,  DEPARTMENT  OF  WAIER  RESOURCES. 

IE  FATE  OF  PESTICIDES  APPLIED  TO  IBRIGAIEL  AGRICULTURAL 
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:b  STBEAM  DIVERSION). 

•8-00711  01A 
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BIE    V    FRANCONIA    PAPEB   CORP. 

68-007113  05C 

I'E  OF  NEW  JERSEY. 
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68-00772  06E 

TE  OF  NEW  YORK. 
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68-00753  06E 
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OMPANIES'  AREA  OF  SERVICE). 

68-00751  06E 

TE  OF  PA. 
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WATER  SUPPLY  COMPANIES  AND  THE  PUBLIC  INTEREST). 
68-00758  06F 

TE  RIVEBS  AND  WATEB  SUPPLY  COMM,  VICTOBIA,  AUSTBAHA. 
UNDAHENTAL  FLOWS  IN  POBOUS  MEDIA, 
68-00833  08B 

ATHCLYDE  UNIV.,  GLASGOW,  SCOTLAND. 
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68-00832  02J 


HE    STANFOBD    SEDIMENT    MODEL    I 
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168-00712  02F 

IAL,    WATEB    PLANNING    FOB    ISBAEL,     TEL    AVIV. 
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168-00730  01B 

IZANIA,    MINISTRY    OF    AGRICULTUBE,     FOBEST    AND    WILDLIFE, 

STURE    BESEABCH    STATION       AUSTBALIA,     CSIBO,     DIV.    OF 

:OHOLOGY,     CANBERRA. 

iSASS    ESTABLISHMENT    UNDEB    SEMI-ABID    CONDITIONS    IN    CENTBAL 

tANGANYIKA, 

168-00701  021 

:HNION,     HAIFA,  ISBAEL       UNIV    OF    MICHIGAN,     ANN    ARBOB. 

)ISCUSSIONS    OF  PRELIHINABY    OPTIMIZATION    OF    AN     AQUEDUCT 

SOUTE, 

.68-00861  06A 

SNESSEE  VALLEY  AUTHORITY  AND  TENNESSEE  UNIV,  KNOXVILLE. 
PROCEEDINGS  WATEB  BESOURCES  SEMINAR. 
168-01011  06E 


TEXAS  A  AND  M  UNIVERSITY,  COLLEGE  STATION,  TEX. 

SOIL  HYDRAULIC  CONDUCTIVITY  AS  AFFECTED  BY  SODIC  WATEB, 
W68-00665  02C 

TEXAS  A  AND  M  UNIVERSITY,  COLLEGE  STATION   VOLCANI  INSTITUTE 
OF  AGRICULTUBE,  REHOVOT,  ISRAEL. 

SOIL  HYDBAULIC  CONDUCTIVITY  AS  AFFECTED  BY  SODIC  WATEB, 

W68-00738  02G 

TEXAS  UNIV.,  AUSTIN   ARIZONA  UNIV.,  TUCSON. 

CHROMOSOME  VARIATION  IN  ECOTYPES  OF  LARREA  DIVARICATA  IN  THE 

NOBTH  AMERICAN  DESEBT, 

W68-00732  021 

THE  HYDRO-ELECIRIC  POWER  COMMISSION  OF  ONTARIO,  TORONTO, 
CANADA. 

A  METHOD  OF  SCHEDULING  OFTIMUM  OPERATION  OF  ONTARIO  HYDRO'S 

SIR  ADAM  BECK-NIAGARA  GENERATING  STATION, 

W68-00867  08C 

THE  OHIO  AGRICULTURAL  RESEARCH  AND  DEVELOPMENT  CENTER  AND 
THE  OHIO  STATE  UNIVERSITY,  COIUMBUS,  OHIO. 

ANALYTICAL  AND  COMPUTES  SOLUTIONS  OF  TBANSIENT  WATER  TABLES 

FOR  DRAINAGE  OF  SLOPING  LAND, 

W68-00666  01A 

TORONTO  U. ,  CANADA. 

THE  BELATION  BETWEEN  SULFUB  AND  CARBON  IN  SEDIMENTS  FROM  THE 

ENGLISH  LAKES, 

W68-00679  02H 

TBAVELEBS  BESEABCH  CENTER  FOR  WATEB  RESOURCES  COMM.,  STATE 
OF  CONN.,  BARTFORD. 

WATEB  RESOURCES  PLANNING  STUDY  OF  THE  FABMINGTON  VALLEY, 

W68-00981  06B 

TRI-COUNTY  REGIONAL  PLANNING  COMMISSION,  AKRON,  OHIO. 
WATER  RESOURCE  DEVELOPMENT  PLAN. 
W68-00811  06E 

1BI-COUNTY  BEGIONAL  PLANNING  COMMISSION,  LANSING,  MICHIGAN. 
ALTERNATIVE  LONG  BANGE  WATEB  USE  PLANS  FOB  THE  TRI-COUNTY 
REGION,  MICHIGAN. 
W68-00987  06B 

U  OF  BUFFALO,  BUFFALO,  N.  Y. 

APPROPRIATION  WATER  LAW  ELEMENTS  IN  BIPARIAN  DOCTRINE 
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W68-00718  06D 

U  OF  MISSOURI,  COLUMBIA. 

WATEB    AND    WATEBCOUBSES — NAVIGABILITY    OF    STBEAMS    IN    MISSOUBI, 
W68-00751  06F 

U    S    DEPABTMENT    OF    AGRICULTURE,    JUNEAU,    ALASKA,     PACIFIC 
NORTHWEST     FOREST    AND    BANGE    EXPERIMENT    STATION,    FOBEST 
SEBVICE. 

A    VERSATILE,     GAS-OPERATED    WATER-LEVEL    RECORDER, 

W68-O0971  07B 

U    S    GEOLOGICAL    SURVEY,    DENVER. 

WELL  LOGGING  IN  GBOUNDWATEB  HYDROLOGY, 
W68-00968  07A 

U  S  GEOLOGICAL  SURVEY,  UBBANA,  ILL. 
BOSTON'S  LAW  OF  STBEAM  NUMBERS, 
W68-00975  02E 

U  S  GEOLOGICAL  SUBVEY,  WASHINGTON,  D.  C. 
OPTIMUM  GAGING  STATION  LOCATION, 
W68-00879  07A 

U  S  GEOLOGICAL  SURVEY. 

TEMPERATURE  AND  WATER-QUALITY  CONDITIONS  OF  THE  PATUXENT 
RIVEB  ESTUARY,  MARYLAND,  JANUARY  1966  THROUGH  DECEMBER  1967, 
W68-O0803  05C 

STATUS  OF  EVAPORATION  MEASUREMENTS  IN  THE  UNITED  STATES, 
W68-00956  02D 

FUTURE  DEVELOPMENT  OF  THE  GROUND-WATEB  BESOOBCE  IN  THE  LOWER 

GREAT  MIAMI  RIVEB  VALLEY,  OHIO PROBLEMS  AND  ALTERNATIVE 

SOLUTIONS, 

W68-00961  01B 

METHODS  FOR  PREDICTING  DISPERSION  COEFFICIENTS  IN  NATUBAL 
STBEAMS,  WITH  APPLICATIONS  TO  LOWER  BEACHES  OF  THE  GREEN  AND 
DUWAMISH  RIVERS,  WASHINGTON, 
W68-00962  02E 

WATEB  FOR  OKLAHOMA, 

W68-00963  06D 

PIEZOMETER  FOB  MONITOBING  BAPIDLY  CHANGING  POBE  PBESSOBES  IN 

SATUBATED  CLAYS, 

W68-00965  07B 

UNITED  STATES  STUDY  COMMISSION,  SOUTHEAST  BIVEB  BASINS. 

PLAN  FOB  DEVELOPMENT  OF  THE  LAND  AND  WATER  RESOURCES  OF  THE 
SOUTHEAST  RIVER  BASINS  -  APALACHICOLA  -  CHATTAHOOCHEE  - 
FLINT  BASINS  -  APPEND.  7. 
W68-00985  06B 

UNIV  OF  CALIFORNIA,  LOS  ANGELES. 

WATER  POLLUTION  CONTROL  USING  BY-PASS  PIPING, 
W68-00872  05G 

AQUEDUCT  CAPACITY  UNDER  AN  OPTIMUM  BENEFIT  POLICY, 
W68-00880  06B 
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OUf  Or  MICHIGAN.  All  ABBOB   0.  S.  DEPT  OF  IKTEBIOB 
Or  BESBABCB  ADHINISTBATION,  ASK  ABBOB,  MICH. 

OPTIMAL  BBLEASE  SEQUENCES  FOB  MATES  QUALITY  CONTBOL  It 

B0LTIPU-BESBBVOIB  SISTBBS. 

868-00863  05G 

UBITBBSITI  Or  CALIPOBNIA,  DAVIS,  DEPABTHENT  Or  HATES  SCIENCE 
AID  E1GIIEEBIIG. 

HIGH  ALCOHOLS  AS  ABTITBA1SPIBA1TS, 

B68-00691  03B 

OHfEBSITI  Or  CALirOBBIA.  0.  S.  DEPAHTBBIT  Or  AGBICULTUBB, 
FOBESI  SEBVICE,  PACIFIC  SOUTBUEST  FOSEST  ABD  BABGE 
EIPEBIHEIT  STATION. 

SEED  GEBHIBATIOB  ABD  ESTABLISBBEBT  AS  AFFECTED  BI  IOB- 

BETTABLE  SOILS  ABD  NETTING  AGENTS, 

■68-00698  021 

[JNIVEBSITY    OF    HOBTU    CABOLIBA    AT    CHAPEL    BILL    AID    IOBTB 

CABOLIIA  STATE  UIIVEBSITI  AT  BALEIGB. 

LAKE-OBIEITED  SDBDIVISIOIS  II  IOBTH  CABOLIIA   DECISIONS 
FACTOBS  AND  POLICI  IBPLICATIONS  FOB  OBBAN  GBOBTH  PATTEBNS, 
16,8-0081(9  06B 

ONIV.  OF  HICUIGAN  LAN  SCHOOL. 

THE  TBEID  IN  UATEB  LAB  DEVELOPMENT  (SUBFACB  KATES  IN 

MICHIGAN). 

H68-00787  06E 

OIIV.  OF  BICBIGAB,  AIN  ABBOB. 

BATES  gUALITI  BANAGEBENI  -  TBE  PLABNING  OF  ECONOMICALLY 
OPTIHAL  POLLUTION  CONTSOL  SISTEMS, 
168-00873  05D 

OS  DEPT  OF  AGBICOLTDBE.  ARSON,  COLOBADO. 

EFFECT  OF  SUBFACB-APPLIED  NHEAT  STBAB  ON  SOIL  UATEB  LOSSES 

BT  SOLAS  DISTILLATION, 

■68-01004  03F 

OSSB  DOKUCHAIEV  SOIL  INSTITUTE. 

GEOGBAPHIC-GENETIC  PATTEBBS  IN  THE  DEVELOPHENT  OF  DESEBT- 

STEPPE  AND  DESEBT  SOILS  OF  THE  U.S.S.B., 
■68-00719  02G 

UTAH  STATE  UBIVBBSITI. 

EFFECT    OF    BATEB    APPLICATION    BATE   01    LEACHING, 
■68-00726  02G 

UTAH  ST.  UNIV.,  LOGAN,  AGBICULTUBAL  EXPEBIHENT  STATION. 

FACTOBS  AFFECTING  CONSUMPTION  OF  UBBAN  HOUSEHOLD  BATEB  IB 

NOBTHEBN  UTAH, 

■  68-00990  06D 

UTAH  ST.  UNIV.,  LOGAN   IOHA  ST.  UNIV.,  ABES. 

T8ANSFEB  BESTBICTIONS  AND  BISALLOCATIONS  OF  IBBIGATIOB 

■68-00992  06C 

U.  S.  DEPAaTHENT  OF  AGBICULTDBE,  AGBICULTUBAL  8ESEABCH 
SEBVICE,  SOUTHNEST  ■ATEBSHED  BESEABCH  CENTEB,  TUCSON, 
ABIZOBA. 

8AINFALL  EFFECTS  ON  SOIL  SUBFACE  CHABACTEBISTICS  FOLLONIHG 

BANGE  IBPBOVEBENT  T8EATHENTS, 

■68-00739  02A 

D.  S.  DEPABTHENT  OF  AGBICULTUBE,  AGE.  BESEABCH  SEBVICE, 
SNAKE  BIVEB  CONSEBV.  CENTEB,  KIHBEBLY,  IDAHO   UNIVEBSITY  OF 
CALIFORNIA,  DAVIS. 

THE  DBYING  OF  SOIL    THEBBAL  BEGIBES  AND  ABBIENT  PBESSUBES, 

■68-00700  02D 

0.  S.  DEPABTHENT  OF  AGBICULTUBE,  AGB.  8ESEABCH  SEBVICE,  SOIL 
AND  BATEB  CONSEBVATION  BES.  DIV.,  SEDIHEBTATION  LAB., 
OIFOBD,  BISSISSIPPI. 

FIELD  TEST  OF  AN  X-BAI  SEDIHENT-CONCENTEATION  GAGE, 

■68-00720  02J 

U.  S.  DBPA8THENT  OF  THE  INTEBIOB,  GEOLOGICAL  SUBVEY. 
GUNPOIDEB  FALLS  HABILAND, 
■68-00850  06B 

0.  S.  DEPT.  OF  AGBICULTUBE,  AGB.  BESEABCH  SEBVICE,  SOIL  AND 
UATEB  CONSEBV.  DIV.,  NOBTHUEST  HYDBOL-  8ES.  CENTEB,  BOISE, 
IDAHO   MICHIGAN  UNIV.,  ANN  ABBOB. 

BAINFALL  INTENSITY  AND  ELEVATION  IN  SOUTHUESTEBN  IDAHO, 

U68-00724  02B 

U.  S.  DEPT.  OF  THE  INTEBIOB  ABD  THE  POTOHAC  PLANNING  TASK 
FOBCE. 

THE  POTOHAC. 

■68-00848  06B 
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FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes 
abstracts  of  current  and  earlier  pertinent  monographs,  journal  articles, 
reports,  and  other  publication  formats.  The  contents  of  these  documents 
cover  the  water-related  aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the  characteristics,  conserva- 
tion, control,  use,  or  management  of  water.  Each  abstract  includes  a  full 
bibliographical  citation  and  a  set  of  descriptors  or  identifers  which  are  listed 
in  the  Water  Resources  Thesaurus  (November  1966  edition).  Each  abstract 
entry  is  classified  into  ten  fields  and  sixty  groups  similar  to  the  water 
resources  research  categories  established  by  the  Committee  on  Water 
Resources  Research  of  the  Federal  Council  for  Science  and  Technology. 

Sufficient  bibliographic  information  is  given  to  enable  readers  to  order  the 
desired  documents  from  local  libraries  or  other  sources.  WRSIC  is  not 
presently  prepared  to  furnish  loan  or  retention  copies  of  the  publications 
announced. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by 
coordinating  and  supplementing  the  existing  scientific  and  technical  informa- 
tion activities  associated  with  active  research  and  investigation  program  in 
water  resources. 
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To   provide   WRSIC  with   input,   selected   organizations   with    active   water 
resources  research   programs  are   supported   as   "centers   of   competence 
responsible  for  selecting,  abstracting,  and   indexing  from  the  current  and 
earlier  pertinent  literature  in  specified  subject  areas.  Centers,  and  their  sub- 
ject coverage,  now  in  operation  are: 

•  Ground  and  surface  water  hydrology  at  the  Water  Resources  Division 
of  the  U.S.  Geological  Survey,  U.S.  Department  of  the  Interior. 

•  Metropolitan   water    resources    management   at  the    Center   for    Urban 
Studies  of  the  University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University 
of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water 
Resources  Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Research  Institute  of 
Rutgers  University. 

•  Eutrophication    at   the   Water    Resources   Center   of   the    University   of 
Wisconsin. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the 
University  of  Arizona. 

The  input  from  these  Centers,  and  from  the  51  Water  M"^*™* 
Institutes  administered  under  the  Water  Resources  Re  search  Act  of  1964, 
as  well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water 
Resources  Research  and  other  Federal  water  resources  agenc.es  with  which 
the  Center  has  agreements  becomes  the  informat.on  base  from  wh.ch  this 

ourna.  s  and  otter  information  services  rill  be,  derived;  these  services 
Include  bibliographies,  specialized  indexes,  literature  searches,  and  state-of- 
the-art  reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangement  of  this 

bulletin  are  welcome. 


Water  Resources  Scientific 

Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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FOREWORD 

SUBJECT  FIELDS  AND  GROUPS 

(Use   Edge   Index  on   back  cover  to   Locate   Subject  Fields   and 
Indexes  in  the  journal.) 


01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and 
Suspensions 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice, 
and  Frost;  Evaporation  and  Transpiration;  Streamflow  and  Runoff; 
Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and 
Sedimentation;  Chemical  Processes;  Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water 
Yield  Improvement;  Use  of  Water  of  Impaired  Quality;  Conservation 
in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Con- 
servation in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface; 
Groundwater  Management;  Effects  on  Water  of  Man's  Non-Water 
Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups.-  Identification  of  Pollutants;  Sources 
of  Pollution;  Effects  of  Pollution;  Waste  Treatment  Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 


C 


cs 

CO 

:s 

!2 

:»» 

■•& 

s 


I 
I 


06 


07 


08 


09 


WATER   RESOURCES   PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation 
Process;  Cost  Allocation,  Cost  Sharing,  Pricing/ Repayment;  Water 
Demand;  Water  Law  and  Institutions;  Nonstructural  Alternatives; 
Ecologic  Impact  of  Water  Development. 

RESOURCES   DATA 
Includes  the  following  Groups:  Network  Design;  Data  Acquisition; 
Evaluation,  Processing  and  Publication. 

ENGINEERING  WORKS 
Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

MANPOWER,  GRANTS,  AND  FACILITIES 
Includes  the  following  Groups:  Education-Extramural;  Education- 
In-House;    Research   Facilities;    Grants,   Contracts,   and    Research 
Act  Allotments. 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing;  Refer- 
ence and  Retrieval;  Secondary  Publication  and  Distribution;  Spe- 
cialized Information  Center  Services;  Translations;  Preparation  of 
Reviews. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


w^ 


1.  NATURE  OF  WATER 
A.  Properties 


HEMICAL  GEOHYDROLOGY, 

S.  Geological  Survey,  Water  Resources  Div 
enlo  Park,  Calif. 

>r  primary  bibliographic  entry  see  Field  02K. 
ir  abstract,  see  . 
68-01263 


B.  Aqueous  Solutions 
AND  Suspensions 


FECT  OF  TALLOW  ALCOHOL  ADDED  TO 
>IL  ON  THE  TENSION,  FLOW,  AND 
'APORATION  OF  SOIL  WATER, 

Deter  and  Gamble  Co.,  Cincinnati,  Ohio, 
r  primary  bibliographic  entry  see  Field  02G. 
r  abstract,  see  . 
58-01173 


I  WATER  CYCLE 
L  General 


DROLOGICAL  YEAR-BOOK  OF  ISRAEL 
55/66. 

lel  Ministry  of  Agriculture,  Jerusalem. 

lei  Hydrological  Service,  Jerusalem,  121  o 
)8.  H' 

scriptors:  *Hydrologic  data,  *Streamflow, 
roundwater,  *  Water  levels,  *  Water  quality, 
ta  collections,  Hydrographs,  Peak  discharge! 
*  flow,  Surface  waters,  Gaging  stations 
infers,  Springs,  Lakes,  Saline  lakes, 
ntifiers:  *Periodic  observations,  Israel. 

Irological  and  chemical  data  for  gaging  stations 
ivers,  wadis,  springs,  and  lakes  for  the  period 

1965  to  Sept  I  966  are  presented.  Groundwater 
l  are  summarized  in  a  map  showing  water  levels 

salinity  contours  in  the  aquifers  in  the  Coastal 
n  and  Foothills  Area  in  autumn  1967.  The 
5-66  precipitation  and  runoff  were  slightly 
m  the   10-yr  average  at  all  stations.  (Knapp- 

8-01119 


PERSION  OF   MASS  IN   OPEN-CHANNEL 

arado  State  Univ.,  Fort  Collins. 

primary  bibliographic  entry  see  Field  08B. 

abstract,  see  . 

3-01129 


JROLOGIC  AND  CLIMATOLOGIC  DATA, 
7,  SALT  LAKE  COUNTY,  UTAH, 

Geological  Survey. 
>.  Hely,  R.  W.  Mower,  and  C.  A.  Horr. 

Geol  Surv  Utah  Basic-Data  Release  No  15 
en-File  Release),  74  p,  1968.  5  fig,  I  plate,  62 
16  ref. 

:riptors:  *Data  collections,  "Hydrologic  data 
Dundwater,  *Streamflow,  *  Precipitation  (At- 
phenc),  Utah,  Air  temperature,  Water  levels, 
am  gages,  Gaging  stations,  Discharge  (Water). 
tifiers:  Salt  Lake  County,  Utah,  Periodic  obser- 
>ns. 

c  data  collected  in  a  study  of  the  hydrology  and 
ate  of  Salt  Lake  County,  Utah  are  tabulated 
rpretive  work  is  in  a  separate  report.  Cli- 
'logical  station  descriptions  include  location, 
ation,  and  type  of  data  collected.  Monthly 
■pitation,  monthly  air  temperature,  monthly 
evaporation,  and  wind  movement  are  tabu- 
1    Records  of  selected   wells    include   water 


levels,  drillers'  logs,  estimated  discharge,  and 
chemical  analyses.  Chemical  analyses  and 
suspended  sediment  loads  of  streams  sampled  near 
gaging  stations  are  compiled.  Streamflow  records 
for  the  water  yr  1966-67  are  tabulated.  A  map 
scaled  about  2  miles  per  in.  shows  location  of 
hydrologic  and  climatologic  data-collection  sites 
for  1967.  (Knapp-USGS) 
W68-01135 


OPTIMIZING  CONJUNCTIVE  USE  OF  SUR- 
FACE WATER  AND  GROUNDWATER, 

Utah  State  Univ.,  Logan. 

Calvin  G.  Clyde,  Bartell  C.  Jensen,  and  James  H. 

Milligan. 

Proc  Symp  Groundwater  Develop  in  Arid  Basins, 

Utah  State  Univ.,  Logan,  pp  59-86,  Mar  1967   28 

p,  6  fig,  8  ref. 

Descriptors:  *  Linear  programming,  ""Conjunctive 
use,  "-Optimization,  *Surface-groundwater  rela- 
tionships. Parametric  hydrology,  Planning,  Water 
resources  development,  Water  management  (Ap- 
plied), Seasonal,  Recharge,  Benefits,  Hydrologic 
data.  Irrigation,  Groundwater,  Reservoir  operation. 
Identifiers:  Parametric  linear  programming,  Primal 
output,  Dual  output. 

A  linear  programming  model  was  used  to  find  the 
optimum  conjunctive  use  of  surface  water  and 
groundwater  in  a  hypothetical  existing  irrigation 
system.  A  hydrologic  model,  using  deterministic  in- 
puts equal  to  mean  annual  wet  season  and  dry 
season  values,  was  described  and  shown  in  flow  dia- 
grams. The  objective  was  to  maximize  the  total  net 
benefits  for  the  system  subject  to  wet  and  dry 
season  demand  and  supply  constraints,  hydraulic 
continuity  constraints,  and  capacity  constraints  for 
various  groundwater  levels  and  recharge  facilities. 
Example  outputs  for  the  model  (e.g.  'primal', 
'dual',  'reduced  cost',  'dual  ranges',  'primal  ran- 
ges') were  tabled  and  discussed.  Example  results  of 
a  parametric  analysis  were  graphed  and  explained. 
Further  extensions  such  as  stochastic  and  non- 
linear programming  were  proposed 
W68-01155 


SUPPLY. 

Arizona  Interstate  Stream  Commission,  Phoenix. 
For  primary  bibliographic  entry  see  Field  03B. 
For  abstract,  see  . 
W68-01181 


HYDROLOGIC  DATA:  1966;  VOLUME  3--CEN- 
TRAL  COASTAL  AREA,  APPENDICES  A-E. 

California  Department  of  Water  Resources. 

Calif.  Dep.  of  Water  Resources  Bull  No  130-66 
Vol  3,  193  p,  May  1968.  3  fig,  3  plate,  21  tab,  5  ap- 
pend. 

Descriptors:    *Data    collections,    "Groundwater, 
♦Surface  waters,  *  Water  quality,  *  Hydrologic  data, 
Climatic  data,  Water  wells,  Water  levels,  Gaging 
stations,  California. 
Identifiers.  Central  Coastal  Area,  California. 

Hydrologic  data  collected  in  1966  for  the  Central 
Coastal  Area  of  California  are  presented.  Tables 
show  data  on  climate,  surface  water  flow,  ground- 
water levels,  and  surface  and  groundwater  quality. 
Figures  show  fluctuation  of  water  levels  in  wells, 
specific  conductance  at  5  stations,  and  status  of  sea 
water  intrusion  in  the  Santa  Clara  Valley  East  Bay 
area.  Plates  show  location  of  climatological  sta- 
tions, groundwater  basins  or  units,  and  surface 
water  measurement  and  quality  stations.  Data  on 
water  imported  to  the  report  area,  daily  maximum 
and  minimum  tides,  and  corrections  to  previously 
published  reports  are  included.  (Knapp-USGS) 
W68-01259  VV 


Calif  Dep  of  Water  Resources  Bull  No  1 30-66,  Vol 
V,  486  p,  Apr  1968.  19  fig,  7  tab,  3  append. 

Descriptors:    *Data    collections,    *Groundwater, 
♦Surface  waters,  *  Water  quality,  "Hydrologic  data, 
Climatic  data,  Water  wells,  Water  levels,  Gaging 
stations,  California,  Recharge. 
Identifiers.  Southern  California. 

Hydrologic  data  collected  in  1966  for  Southern 
California  are  presented.  Tables  show  data  on  cli- 
mate, surface  water  flow,  and  groundwater  levels. 
Figures  show  fluctuation  of  water  levels  in  wells. 
Plates  show  location  of  climatological  stations, 
groundwater  basins  or  units,  and  surface  water 
measurement  and  quality  stations.  Data  on  water 
imported  to  the  report  area  are  presented  in  the 
surface  water  section.  Artificial  recharge  activities 
are  reported.  (Knapp-USGS) 
W68-01260 

2B.  Precipitation 


SOURCES  OF  ERROR  IN  CALCULATING  THE 
KINETIC  ENERGY  OF  RAINFALL, 

U.  S.  Dept.  of  Agriculture,  Urbana;  Illinois  State 
Water  Survey,  Champaign;  Illinois  Univ.,  Urbana. 
J.  S.  Rogers,  L.  C.  Johnson,  and  D.  M.  A.  Jomes. 
J  Soil  and  Water  Conserv,  Vol  22,  No  4   pp  140- 
142,  July-August  1 967.  3  p,  2  fig,  4  tab. 

Descriptors:  Rainfall  disposition,  "Kinetics,  "Rain- 
drops,   "Rainfall,    intensity,    Variability,    Photog- 
raphy, Energy  equation.  Wind  velocity.  Analytical 
techniques. 
Identifiers:  Soil  loss  equation. 

To  more  accurately  measure  rainstorm  charac- 
teristics, particularly  drop-size  distribution,  falling 
raindrops  were  photographed  with  a  35-millimeter 
camera  and  diameters  of  each  drop  image  mea- 
sured. The  largest  raindrop  measured  was  6.2  mil- 
limeters in  equivalent  diameter.  Ignoring  drops 
smaller  than  0.5  millimeter  did  not  introduce  seri- 
ous error  in  calculating  total  volume  of  rainfall  or 
kinetic  energy  of  a  rainstorm.  Error  is  greatest  at 
low  intensities  and  least  at  high  intensities. 
Although  regression  of  median  volume  drop-size 
on  rainfall  intensity  yielded  a  highly  significant  cor- 
relation, only  51%  of  the  variation  was  explained. 
There  may  be  considerable  error  in  predicting 
median  volume  drop-size  from  rainfall  intensity  for 
individual  minutes  of  rainfall.  Intensities  calculated 
from  drop-size  measurements  were  used  to  calcu- 
late kinetic  energies  by  the  Wischmeir-Smith 
method.  Variations  from  mean  drop-size  distribu- 
tion may  cause  large  errors  in  calculating  raindrop 
kinetic  energy  for  short  intervals  within  a  storm.  In- 
fluence of  wind  on  kinetic  energy  is  as  important  if 
not  more  so  than  variations  in  drop-size  distribu- 
tions. (Blecker-Ariz) 
W68-01089 


HYDROLOGIC    DATA:     1966;     VOLUME    V- 
SOUTHERN  CALIFORNIA,  APPENDICES  A-C. 

California  Department  Water  Resources. 


ARID-ZONE  AGROMETEOROLOGY  IN  INDIA, 

Meteorological  Office,  Poona,  India 

A.K.  Mallik. 

Agr  Meterol,  Vol  3,  No  1/2,  pp  3-34,  February 

1966.  32  p,  18  fig,  4  tab. 

Descriptors:  Rainfall,  Climatology,  Temperature, 
Solar  radiation,  Evaporation,  Wind  velocity! 
Storms,  Crops,  Livestock,  Agriculture,  Land  use! 
And  climates,  Geographical  regions,  Water 
resources  development.  Water  utilization,  Saline 
soils,  Technology,  Irrigation. 
Identifiers:  "Agrometeorology,  Agro-technical 
methods,  India. 

Areas  with  a  normal  annual  rainfall  of  less  than  500 
mm  have  been  considered  as  arid  regions  in  India. 
A  geographic-climatological  outline  which  in- 
cluded geography,  climatology,  rainfall,  tempera- 
ture, sunshine,  radiation,  evaporation,  wind,  thun- 
derstorms, dust  storms  and  hail  storms  was  given 
for  the  area  under  study.  A  description  of  agricul- 
tural patterns,  forms,  settlement,  main  crops, 
livestock  and  agro-technical  methods  was 
discussed.  The  available  water  and  its  utilization  for 
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Field  02-WATER  CYCLE 
Group  2B— Precipitation 

agriculture,  methods  of  conservation  of  rainfall, 
methods  or  irrigation  and  problems  of  soil  salinity 
were  considered  together  with  the  climatic  interac- 
tion between  the  region  and  its  surrounding  area 
Methods  of  protection  against  wind,  raising  sand, 
dust  and  frost  were  studied  along  with  the  pests  and 
diseases  that  were  favored  by  the  climatic  condi- 
tions of  the  area.  A  survey  of  the  agro-meteorologi- 
cal  tasks  lying  ahead  included  the  augmentation  of 
the  water  supply,  afforestation  and  soil  conserva- 
tion, maximum  use  of  available  water,  crop  farming 
verses  animal  farming,  and  the  role  of  the 
agrometeorolgist  in  arid  zones.  (Blecker-Ariz.) 
W68-01171 


THE  ADJUSTMENT  OF  RADAR  ESTIMATES 
OF  STORM  MEAN  RAINFALL  WITH  RAIN 
GAGE  DATA, 

Illinois  State  Water  Survey,  Urbana,  Illinois. 

I    A  Huff. 

J  of  Applied  Meteorology,  Vol  6,  No  1,  pp  52-56, 

Feb  1967.  5  p,  3  fig,  2  tab 

Descriptors:  'Radar,  *  Rainfall,  *Rain  gages, 
♦Equations.  Climates,  Regression  analysis.  Storms 

The  study  was  concerned  with  an  evaluation  of  a 
technique  which  uses  the  adjustment  of  radar  csti 
mates  of  areal  mean  rainfall  through  the  use  of 
available  surface  rain  gage  data  in  the  region  of  in- 
terest to  modify  the  radar-rainfall  equation  for 
specific  conditions  Radar  estimates  of  storm  mean 
rainfall  on  the  two  dense  rain  gage  networks  in  Il- 
linois and  Oklahoma  were  obtained  through  use  of 
the  equation  of  Marshall  and  Palmer  The  data 
from  the  two  network  and  radar  sets  were  tound  to 
be  represented  satisfactorily  by  a  single  regression 
line.  The  normal  climatic  network  was  inadequate 
for  modification  of  the  radar  equation  in  warm- 
season  storms  in  the  Midwest  if  a  relatively  accu- 
rate estimate  of  storm  mean  rainfall  is  needed  The 
results  of  the  evaluation  study  indicated  that  ap- 
preciable improvement  in  radar  estimates  of  storm 
and  monthly  rainfall  could  be  achieved  through  the 
use  of  surface  rain  gage  data  to  modify  the  radar 
equation  based  upon  average  Z-R  (Marshall  and 
Palmer  equation)  for  specific  storm  conditions 
The  inherent  limitations  in  the  rain  gage  adjust- 
ment method  were  discussed  (Blecker-Ariz.) 
W68-01180 


CONDITIONAL  PROBABILITY  OF  OCCUR- 
RFNCE  FOR  VARIATIONS  IN  CLIMATE 
BASED  ON  WIDTHS  OF  ANNUAL  TREE  RINGS 
IN  ARIZONA, 

Arizona  Univ.  Laboratory  of  Irce-Ring  Research, 
Tucson.  . 

Charles  W.  Stockton,  and  Harold  C.  Fntts. 
Environ  Sci  Serv  Adrr.is  Annu  Rep,  24  p,  Jan  10, 
1968.  7  fig,  15  tab. 

Descriptors:    *  Dendrochronology,    'Climatology, 
'Paleoclimatology,  'Statistical  methods,  'Correla- 
tion analysis,  frequency  analysis. 
Identifiers:  Tree-ring paleochmatology. 

Several  methods  of  correlating  tree  ring  widths 
with  climatic  data  were  tested  statistically.  Climatic- 
data  for  Arizona,  including  both  precipitation  and 
tempeiature  for  four  seasons,  are  divided  into  three 
equally  probable  classes.  Several  ring-width 
chronologies  were  standardized,  normalized,  and 
combined  into  a  single  state-wide  series.  High  and 
low  frequency  variance  components  are  analyzed 
to  evaluate  intervals  of  heterogeneity  in  ring  width 
throughout  the  state  for  twenty  yr  time  intervals 
The  use  of  three  precipitation  and  three  tempera- 
ture classes  produces  a  population  with  nine 
categories  which  are  combined  with  nine  equally 
probable  ring  width  classes.  Probabilmcs  for  each 
combination  of  climatic  and  nr.a  class  are 
established.  A  chi-square  test  for  independence 
and  coefficients  of  contingency  confirmed  the  ex- 
istence of  significant  relationships  Probability 
statements  about  seasonal  climatic  classes  prior  to 
the  1900-1947  base  period  may  be  written.  (K- 
napp-USGS) 
W68-0125I 


PRECIPITATION    CLIMATOLOGY   OF   LAKE 
MICHIGAN  BASIN, 

Illinois  State  Water  Survey,  Urbana,  Illinois. 
Stanley  A.  Changnon,  Jr. 

Ill  State  Water  Survey  Bull  52,  Urbana,  1968.  46  p, 
40  fig,  1 7  tab,  49  ref. 

Descriptors:  'Climatology,  'Precipitation  (At- 
mospheric), 'Storms,  'Lake  Michigan,  'Weather 
patterns,  Synoptic  analysis.  Weather,  Weather 
data.  Lakes,  Lake  breezes.  Thermal  properties. 
Snow.  Rain,  Humidity. Climates,  Environment 
Identifiers:  'Precipitation  climatology.  Lake-basin 
climatology. 

A  detailed  climatological  study  shows  that  the 
average  annual  precipitation  over  Lake  Michigan  is 
6%  less  than  that  over  the  land  portion  of  the  basin. 
On  the  average  the  basin  receives  700  billion  gal 
less  than  if  the  average  lake  precipitation  were  the 
same  as  that  over  the  land  areas  Lake  effects  sup- 
press summer  thunderstorm  activity  by  20%  over 
the  southern  end  of  the  lake,  but  increase  fall  ac- 
tivity by  50%  There  arc  400%  more  fall  hail  days 
over  the  lake  than  in  surrounding  areas.  The  lake 
also  caused  25  to  100%  more  snowfall  and  days  of 
heavy  snow  along  the  eastern  shore  than  along  the 
western  shore  Average  annual  snowfall  is  33% 
greater  on  the  east  than  the  west  side  Thun- 
derstorm precipitation  averages  10%  higher  on  the 
west  than  the  cast  shore.  Average  lake  precipita- 
tion in  summer  is  8.4  in..  14%  lower  than  the  sur- 
rounding area.  Average  winter  lake  precipitation  is 
5.4  in.,  4%  higher  than  the  surrounding  land  area. 
Spring  precipitation  is  7  4  in.,  7';  less  than  the  sur- 
roundings, and  fall  precipitation  8.4  in.,  equal  to 
the  land  average  The  lake  annual  average 
precipitation  is  lowest-less  than  27  in. -in  the  west- 
cenlral  part,  and  highest  in  the  southeast  and 
northeast.  The  lake  average  precipitation  is  29.6  in. 
(Knapp-USGS) 
W68-01254 

2C.  Snow,  Ice, 
AND  Frost 


FLUVIAL  PROCESSES  IN  THE  HIGH  ARCTIC. 

Canada    Department    of    Energy,    Mines    and 

Resources,  Ottawa,  Canada. 

Frank  A.  Cook. 

Geog  Bull,  vol  9,  no  3,  pp  262-268,  1967.  7  p.  3 

Tig,  3  tab,  1 1  ref. 

Descriptors:    'Arctic,    'River    flow,    'Snowmelt. 

'Runoff,  Permafrost,  Erosion. 

Identifiers:  'Mecham  River,  'Cornwallis  Island. 

The  runoff  characteristics  of  the  Mecham  River 
near  Resolute.  Cornwallis  Island,  are  considered  in 
relation  to  a  general  discussion  of  some  aspects  of 
fluvial  processes  in  high  Arctic  regions,  in  view  of 
the  fact  that  the  erosional  role  of  high  melting  snow 
in  these  regions  has  been  generally  underestimated. 
The  area  concerned  is  arid  and  underlain  by  per- 
mafrost to  a  depth  of  some  1 ,300  ft,  with  the  active 
layer  thawing  to  approximately  2  ft  during  the  short 
summer  season.  On  the  basis  of  quantitative  mea- 
surements, it  is  postulated  that  the  intense  spring 
freshet  from  rapidly  melting  snow  is  responsible  for 
the  bulk  of  transport  of  weathered  material,  in  solu- 
tion, suspension,  and  by  saltation.  Rainfall  at 
Resolute  averages  less  than  3  in./yr,  and  individual 
shower  intensity  is  very  low.  Nearly  89%  of  all 
showers  totalled  less  than  the  critical  amount,  and 
onlv  2  or'3  times  a  yrheavj  summer  rainfall  acts  as 
an  erosiive  agent.  Tabulated  runoff  data  are  based 
on  the  one  parameter  of  maximum  daily  velocity, 
which  under  these  special  conditions  are  more  reli- 
able than  runoff  volume  totals.  ( Llaverias-USGS : 
W68-0I029 


DEVELOPMENT,  LANDFORMS  AND 

CHRONOLOGY  OF  GENERATOR  LAKE.  BAF- 
FIN ISLAND.  N  V\  T, 

Canada     Department    of    Energy,    Mines    and 
Resources,  Ottawa,  Canada. 
D  M.Barnett. 


Geogr  Bull,  Vol  9,  No  3,  pp  169-188,  1967.  20 
13  fig,  1  tab,  32  ref. 

Descriptors:  'Geomorphology,  'Proglacial  la 
environment,  'Generator  Lake,  'Deglaciatic 
Groundwater  basins.  Watershed  (Basins),  Partk 
size  analysis,  Glacial  geomorphology,  Glacial  drif 
Identifiers:  Glacial  retreat,  Chronolo| 
Lichenometric  dating,  Baffin  Island. 

This  proglacial  lake  had  2  main  phases  of  evo 
tion,  over  a  1,500-yr  period,  during  the  26-1 
retreat  of  the  ice  margin.  Further  retreat  account 
for  the  draining  of  the  lake  by  a  new  outlet  ii 
Clyde  River  and  a  fall  in  lake  level  of  75  m  The  i 
retreat  continued  for  another  5  km  to  the  pres< 
ice  cliffs;  the  1948-66  period  was  characterized 
very  active  retreat,  averaging  25  m/yr  At  th 
highest  peak,  the  present  ice  cliffs  rise  more  tl 
1 7  m  above  lake  level.  Landforms  developed  in  ' 
proglacial  lake  environment,  exposed  when 
former  lake  drained,  are:  the  shoreline,  ice-pusl 
ridges,  deltas,  cross-valley  moraines,  and  a  terra 
Stratigraphic  relationship  between  the  moral 
and  terrace  suggests  a  subglacial  orgin  in  the  c 
of  moraines.  A  similar  set  of  landforms 
developing  in  the  present  lake  Critical  review 
hchenometry  emphasizes  that  caution  should 
exercised  when  applying  this  useful  dal 
technique  near  the  upper  size  limit  of  a  species 
provisional  chronology  of  the  last  1.500  yi 
proposed;  this  includes  draining  the  lake  bctw 
950  and  750  yr  ago,  and  non-deformation 
shoreline.  (Llaverias-USGS) 
W6K-01O35 


HYDROLOGY  OF  THE  LEWIS  GLACI 
NORTH-CENTRAL  BAFFIN  ISLAND,  N  W 
AND  DISCUSSION  OF  RELIABILITY  OF  1 
MEASUREMENTS. 

Canada    Department    of    Energy,    Mines 
Resources,  Ottawa,  Canada. 

Geog  Bull,  Vol  9,  No  3,  pp  232-26 1 ,  1967  30  p 
fig,  II  tab,  1 4  ref. 

Descriptors:  'Snowmelt.  'Runoff.  •Waters* 
'Glaciers,  Microclimatology,  Snowmelt,  Rainf. 
Identifiers:  'Lewis  Glacier,  'Baffin  Isl 
•Glacio-hydrology.  Water  budget.  Ablation,  E 
analysis. 

Water  budget  studies  summarize  hydrological 
ditions  of  the  Lewis  Glacier  watershed  for  3  yi 
fering  in  runoff,  snowmelt.  microclimatology, 
certain  other  significant  parameters.  Error  ana 
show  that  maximum  discrepancies  of  runoff  as 
as  plus  67%  or  minus  21%  might  be  contain* 
the  data,  but  that  the  actually  sustained  discre 
cies  were  less  than  10%  standard  devia 
Reasonable  values  of  glacier  net  budget  can  be 
mated  from  water  budget  accounts.  The  sensil 
of  the  watershed  to  available  heat,  express* 
deg-hr.  is  used  to  account  for  the  behavior  of  n 
as  the  season  progresses  and  melting  proceec 
the  glacier;  thereby,  runoff  is  related  to  wather 
ditions.  The  glacier  comprises  88  8 
watershed,  and  the  1963  glacier  melt  registei 
high  value.  Runoff  for  1963  and  1964  was  ch 
terized  bv  storm  peaks  and  little  seasonal  trew 
laverias-USGS) 
W  68-01041 


NONSTEADY  COMPRESSIBLE  Fl 

THROLGH  ANISOTROPIC  POROLS  MEDI 
WITH  PARTICULAR  REFERENCE  TO  SNC 

U.  S  Army  Cold  Regions  Research  and  Engl 

ingLab  .  Hanover.  N   H 

S.S  T.  Farr.  and  Yin-Chao  Yen. 

Water  Resources  Res.  Vol  A.  No  3,  pp  597 

June  1968.  10  p.  6  fig.  12  ref. 

Descriptors  'Unsteady  flow.  'Porous  n 
'Snow.  Mathematical  studies.  Compressible  fl 
Identifiers  'Anisotropic  snow  layer.  Dimensk 
variables.  Isothermal  flow.  Ideal  gas  behavior. 


WATER  CYCLE-Field  02 
Evaporation  and  Transpiration— Group  2D 


ndings  of  previous  investigations  were  extended 
the  case  of  snow  with  nonuniform  permeability 
id  a  gas  characterized  by  van  der  Waal's  equation 
state.  Equations  describing  the  unsteady  flow  of 
r  through  an  anisotropic  layer  of  snow  are  solved 
imerically.  It  was  found  that  even  at  a  moderate 
lundarv  pressure  of  2  atm,  the  penetration  of  the 
essurc  front  becomes  appreciably  more  damped. 
d  the  rate  of  propagation  reduces,  in  the  case  of 
n  der  Waal's  equation  as  compared  with  the  case 
ideal  gas.  For  pressures  of  5  and  50  atm,  these 
Terences  are  accentuated.  The  assumption  of 
:al  gas  behavior  could  lead  to  error,  and  care 
ist  be  taken  when  dealing  *ith  problems  of  com- 
sssible  fluid  flow  through  porous  mediums.  (L- 
-erias-USGS) 
68-01128 


RING  SLOPE  RUNOFF  FROM  THE  PRIN- 
PAL  AGRICULTURAL  LANDS  OF  THE  KU- 
INDA  STEPPE, 

ISR  Academy  of  Sciences,  Novosibirsk^  Institute 

Hydrodynamics,  Siberian  Branch. 

1.  Bayusheva. 

viet  Soil  Sci,  Vol  4,  pp  399-405,  April  1966.  7  p, 

ig,  2  tab. 

scriptors:  *Cultivation,  'Runoff,  Snowpacks, 
awmelt,  Temperature,  Precipitation,  *Soil 
listure,  *  Fallowing,  Overland  flow.  Snow,  Solar 
liation.  Interception,  *Saline  soils. 

experiment  to  study  the  influences  of  the  most 
nmonly  used  surface  cultivation  methods  on  the 
ount  of  slope  melt  runoff  was  conducted  in 
rthern  Kulunda  in  a  zone  of  inadequate 
isture.  Data  was  taken  on  air  temperature, 
cipitation,  determination  of  soil  moisture  con- 
t  in  individual  plots,  the  amount  of  water  in  the 
iw  and  a  measurement  of  melt  water  runoff  from 

plots.  Variations  in  the  water  content  in  the 
iw  per  layer  occurred  on  land  plowed  without  a 
Idboard  and  clean  fallow  plot.  The  flow  of  water 
m  the  snow  and  the  runoff  from  the  plots  took 
ce  in  expressed  daily  waves  due  to  the  solar  type 
weather.  The  amount  of  surface  runoff  of  melt 
ters  depended  greatly  on  the  type  of  agricultural 
tivation  of  the  soil.  The  melt  waters  were  most 
snsively  intercepted  on  plots  which  had  been 
wed  with  and  without  a  moldboard  across  a 
>e  of  a  fall-plowed  field.  The  highest  runoff 
fficients  were  observed  with  non-shallow- 
wed  wheat  stubble.  The  results  of  a  field  experi- 
nt  on  a  study  of  the  slope  runoff  of  melt  waters 
■n  salinized  soils  were  given.  (Blecker-Ariz.) 
8-01174 


FECTS  OF  TEMPERATURE  AND  PRESSURE 
UNFROZEN  SOIL  WATER, 

due  Univ.,  West  Lafayette,  Ind. 

lip  F.  Low,  Peter  Hoekstra,  and  D.  M. 

ierson. 

ter  Resources  Res,  Vol  4,  No  3,  pp  541-544 

e  1 968.  4  p,  2  fig,  1  tab,9ref. 

icriptors:  *Soil  moisture,  *Frost,  *lce,  'Ther- 
properties,  Temperature,  Bentioite,  Interfaces, 
:rmodynamics. 

itifiers:  'Unfrozen  soil  water,  *Sodium 
tonite,  'Adsorption  isotherms.  Freezing  point 
ssure  effects. 

Ttnodynamic  methods  are  presented  for  calcu- 
ig,  from  the  water  adsorption  isotherms,  the 
nge  in  unfrozen  water  content  of  a  partially 
:en  soil  with  temperature  at  a  constant  pressure 
vith  pressure  at  a  constant  temperature.  Then, 
ig  pertinent  experimental  data  for  Na-Wyoming 
tonite,  the  increase  in  unfrozen  water  caused  by 
anfining  pressure  of  100  atm  is  obtained  as  a 
:tion  of  temperature.  Such  information  is 
wn  to  be  relevant  to  the  mechanical  properties 
rozen  soils  under  stress.  (Llaverias-USGS) 
8-01264 


2D.  Evaporation  and 
Transpiration 

EVAPOTRANSPI RATION  AND  THE  WATER 
BUDGET  OF  PRAIRIE  POTHOLES  IN  NORTH 
DAKOTA, 

U.  S.  Geological  Survey. 

Jelmer  B.  Shjeflo. 

USGeolSurv  Prof  Pap  585-B,  1968.  49  p,  45  fig  5 

tab,  1 5  ref. 

Descriptors:    *Evapotranspiration,    'Evaporation, 
'Mass  transfer,  'Potholes,  Aquatic  plants,  Meteor- 
ic water,  Playas,  Water  balance.  Seepage,  Environ- 
mental effects,  North  Dakota. 
Identifiers:  'Prairie  potholes. 

The  mass-transfer  method  was  used  to  study  the 
hydrology  of  16  prairie  potholes  in  central  North 
Dakota  from  1960-64.  Many  potholes  dried  when 
precipitation  was  low.  Average  evapotranspiration 
from  May  to  October  was  2.11  ft  and  average 
seepage  was  0.60  ft;  both  were  nearly  the  same  in 
both  wet  and  dry  years.  The  source  of  most  of  the 
water  in  the  potholes  was  direct  rainfall  on  their 
surfaces;  this  was  1.21  ft  per  yr.  Spring  snowmelt 
supplied  0.79  ft  and  runoff  in  summer  supplied 
0.53  ft.  Average  runoff  into  one  pothole  was  1.2  in. 
per  yr— 1  in.  from  snowmelt  and  0.2  in.  from  rain- 
fall. Aquatic  plants  complicated  measurement;  new 
computation  procedures  had  to  be  used  for 
vegetated  potholes.  Rating  periods  were  divided 
into  6-hr  units  for  vegetated  potholes  and  water 
levels  had  to  be  measured  with  0.001  ft  accuracy. 
(Knapp-USGS) 
W68-01043 


STUDIES     OF     THE     DRYING      OF     BARE 
GROUND, 

Texas  A  and  M  University. 

Winton  Guy  Covey,  Jr. 

Ph  D  dissertation,  1965.  102  p,  12  fig,  3  tab,  46  ref. 

Descriptors:   'Drying,  Soil,  'Thermal  properties, 
'Soil  moisture,  'Evaporation,  Water  vapor. 
Identifiers:  Buckingham  effect. 

The  studies  reported  were  an  attempt  at  a  synthesis 
-  an  effort  to  see  the  thermal  and  moisture 
processes  in  the  drying  of  bare  ground  as  a  unified 
set  of  natural  phenomena.  Livington's  concept  of 
evaporativity  (the  weather  factors  influencing 
evaporation  rate)  was  analyzed  together  with  the 
complementary  concept  of  evaporability,  the  con- 
cepts concerning  the  Buckingham  effect  and  the 
second  stage  of  drying.  The  question  of  the  validity 
and  utility  of  the  concepts  of  limiting  factor,  rate- 
limiting  process  and  activation  energy  in  the  study 
of  evaporation  from  soil  was  examined.  Vapor 
movement  upward  at  the  surface  went  with  heat 
flow  into  the  soil.  The  complex  concept  of 
evaporativity  was  shown  to  be  necessary,  useful 
and  unavoidable  in  the  consideration  of  the 
evaporation  of  water  from  soil.  The  general  law  had 
been  proposed  that  an  increase  in  evaporativity 
gave  an  increase  in  the  rate  of  evaporation  from 
soil.  The  'Buckingham  effect'  had  been  shown  to 
occur  in  the  drying  of  bare  ground;  this  name  was 
proposed  for  the  increased  resistance  to  further 
drying  which  is  caused  by  a  rapid  initial  rate  of 
evaporation  from  a  moist  soil.  (Blecker-Ariz) 
W68-01076 


OBSERVATIONS  ONMICROCLIMATE  AND 
VEGETATION  INTERRELATIONSHIPS  ON 
THE  ACCRA  PLAINS  (GHANA), 

Ghana  Univ.,  Legon.  Department  of  Botany. 
G.  W.  Lawson,  and  J.  Jenik. 

J  of  Ecology,  Vol  55,  No  3,  pp  773-785,  Nov  1967. 
1 3  p,  9  fig,  I  tab. 

Descriptors:  'Vegetation,  'Transpiration,  'Dry 
season,  'Climatology,  Shrubs,  'Grasslands,  Trees, 
Air  temperature,  Soil  temperature,  Evaporation, 
Humidity,  Wind  velocity,  Xerophytes. 


Identifiers:  Microclimate,  Mesophytic. 

Measurements  of  microclimate  and  transpiration 
during  a  complete  24  hour  period  were  carried  out 
on  the  Accra  Plains  during  the  dry  season 
(December  1965  to  April  1966).  Seven  microcli- 
matological  stations  were  set  up  in  a  characteristic 
tree,  shrub  clump  and  the  surrounding  grassland. 
Hourly  records  of  soil  and  air  temperature, 
evaporative  power  of  the  air,  relative  humidity, 
wind  speed  and  wind  direction  showed  marked 
variations  in  space  and  time.  The  prevailing 
southwesterly  wind  effects  an  ecological  dif- 
ferentiation around  the  clump.  The  grasses  and 
shrubs  on  the  windward  side  showed  xerophytic 
features  compared  with  the  mesophytic  condition 
of  those  on  the  lee  of  the  clump.  (Blecker-Arizona) 
W68-01077 


EVAPOTRANSPIRATION  RATES  OF  FIELD 
CROPS  DETERMINED  BY  THE  BOWEN  RATIO 
METHOD, 

U  S  Dept  of  Agriculture,  Agricultural  Research 

Service,  Phoenix. 

For  primary  bibliographic  entry  see  Field  03F. 

For  abstract,  see . 

W68-01106 


SOME   PHYSICAL    ASPECTS   OF   INTERNAL 
CONTROL  OF  LEAF  TRANSPIRATION, 

CSIRO,  Canberra.  Australia. 

R.  O.  Slatyer. 

Agr  Metoerol,  Vol  3,  No  5/6,  pp  281-292,  Aug 

1966.  10  p,  50  ref. 

Descriptors:  'Transpiration  control,  Stomata, 
Leaves,  'Cytological  studies,  'Vapor  pressure.  Soil 
moisture,  Wilting  point.  Evaporation,  Xylem,  Re- 
sistance, Plant  physiology.  Moisture  stress,  Diffu- 
sion. 
Identifiers:  Gradients. 

Two  main  mechanisms  have  been  proposed  to  ac- 
count for  non-stomatal  transpiration  control:  in- 
cipient drying  postulates  development  of  high  re- 
sistance to  vapor  movement  between  actual 
evaporative  surfaces  in  internal  mesophyll  cell 
walls  and  natural  cell  wall  surfaces;  substantial 
depression  of  vapor  pressure  at  evaporative  sur- 
faces because  of  solute  accumulation  or  steep  local 
water  potential  gradients.  Evidence  is  presented 
suggesting  that  neither  of  these  mechanisms  is  like- 
ly to  occur  at  soil  moisture  contents  high  enough  to 
prevent  permanent  wilting  nor  was  significant  in- 
crease in  diffusive  resistance  due  to  withdrawal  of 
evaporating  surfaces  into  interfibrillar  spaces  like- 
ly. It  was  also  unlikely  the  water  vapor  concentra- 
tion at  internal  evaporating  surfaces  was  reduced 
significantly  by  water  potential  gradients  within  the 
leaf  or  by  solute  accumulation  at  evaporative  sur- 
faces. Significant  vapor  pressure  depression 
seemed  improbable  partly  because  (1)  relatively 
high  rates  of  water  exchange  between  cells  tended 
to  prevent  development  of  steep  local  gradients  of 
leaf  water  potential  and  (2)  excessive  solute  accu- 
mulation at  evaporative  surfaces  was  prevented  by 
back  diffusion  towards  xylem  terminals.  (Affleck- 
Ariz) 
W68-01I09 


THEORETICAL  PREDICTION  OF  EVAPORA- 
TION LOSSES  FROM  GROUNDWATER, 

Unesco   College   of  Engineering,    Riyadh,   Saudi 

Arabia. 

Aristides  Liakopoulos. 

Water  Resources  Res,  Vol  2,  No  2,  pp  227-240 

1966.  14  p,  14  fig 

Descriptors:  'Evaporation,  'Groundwater,  Satu- 
rated soils,  Soil  water  movement,  Mathematical 
models.  Programming  languages,  Capillary  action, 
'Equations,  Water  pressure,  'Water  loss,  Porous 
media.  Soil  moisture,  Unsaturated  flow,  Hydraulic 
conductivity. 

Identifiers:  Evaporation  forecasting,  Evaporation 
intensity. 
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Field  02-WATER  CYCLE 

Group  2D— Evaporation  and  Transpiration 


The  physical  problem  of  the  capillary  rise  case  in- 
vestigated theoretically  in  the  study  considered  a 
uniform  soil  2  meters  deep.  The  soil  was  initially 
saturated  with  water  without  any  excess  water  on 
its  surface,  from  which  evaporation  could  take 
place  at  a  variable  rate.  The  aim  was  to  predict 
theoretically  the  evaporation  rate,  the  water  dis- 
tribution, and  the  pressure  distribution  of  the  water 
at  any  level  of  the  soil  mass  over  a  period  of  time. 
The  physical  problem  was  reduced  to  its  equivalent 
mathematical  model  in  terms  of  a  partial  dif- 
ferential equation  together  with  its  initial  and  boun- 
dary conditions.  18  equations  were  used  to  explain 
evaporation  losses.  As  the  intensity  of  evaporation 
increased,  the  loss  of  water  (evaporation  rate)  in- 
creased but  as  the  evaporation  proceeded,  the  rate 
decreased  and  became  lower  than  when  evapora- 
tion proceeded  at  the  lower  intensity.  Evaporation 
losses  from  groundwater  can  be  predicted 
adequately  by  solving  the  diffusion-type  equation 
of  water  conduction  in  soils  with  given  initial  and 
boundary  conditions.  The  procedure  for  the  nu- 
merous calculations  required  for  numerical  in- 
tegration was  programmed  in  Fortran.  (Blecker- 
Ariz.) 
W68-01172 

2E.  Streamflow  and 
Runoff 


MAGNITUDE  AND  FREQUENCY  OF  FLOODS 
IN  THE  UNITED  STATES  PART  5.  HUDSON 
BAY  AND  UPPER  MISSISSIPPI  RIVER  BASIN, 

U.  S.  Geological  Survey. 

James  L.  Patterson,  and  Charles  R.  Gambel. 

U.  S.  Geol  Surv.  Water-Supply  Pap  1678,  1968. 

546  p,  13  fig,  2  tab,  Href. 

Descriptors:  *Floods,  *Stage-discharge  relations, 
'Hydrologic  data,  'Flow  characteristics,  'Stream- 
flow  forecasting,  Mississippi  River  Basin,  Regional 
flood.  Maximum  probable  flood,  Discharge  mea- 
surements. Stream  gages,  Streams,  Gaging  stations, 
Flow  measurements,  Flow  rates. 
Identifiers:  'Annual  flood,  'Flood  data,  'Flood 
frequencies,  Hudson  Bay  basin,  Annual  peak  stage. 

The  magnitude  and  frequency  of  floods  of  any 
recurrence  interval  between  1.1  and  50  yr  were 
determined  for  most  streams  in  the  Hudson  Bay 
and  Upper  Mississippi  River  basins.  Flood-frequen- 
cy curves  were  defined  by  gaging-station  data. 
Composite  frequency  curves  showing  the  relation 
of  the  mean  annual  floods  to  floods  recurring  from 
1.1  to  50  yr  are  presented.  Other  curves  show  the 
relation  of  mean  annual  flood  to  basin  charac- 
teristics. In  Montana,  North  Dakota,  and 
Northwestern  Minnesota,  only  drainage  basin  size 
was  used  as  an  independent  variable,  and  in  the  rest 
of  the  report  area  both  basin  size  and  lake  area 
were  found  to  be  important  factors  in  the  mag- 
nitude of  the  mean  annual  flood.  Flood-frequency 
curves  should  not  be  extrapolated  beyond  the 
range  defined  by  base  data.  The  regional  curves  are 
not  applicable  to  some  of  the  large  rivers,  which  are 
treatea  separately.  (Knapp-USGS) 
W68-01023 


ON  WAKES  IN  STRATIFIED  FLUIDS, 

Johns  Hopkins  University,  Baltimore,  Department 

of  Mechanics. 

For  primary  bibliographic  entry  see  Field  08B. 

For  abstract,  see . 

W68-01040 


STREAMS  IN  DUTCHESS  COUNTY,  NEW 
YORK-THEIR  FLOW  CHARACTERISTICS 
AND  WATER  QUALITY  IN  RELATION  TO 
WATER  PROBLEMS, 

U.  S.  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04A. 

For  abstract,  see . 

W68-01042 


STREAMFLOW  FLUCTUATION,  BAR 

ROUGHNESS,  AND  BED  LOAD  MOVEMENT:  A 
HYPOTHESIS, 

Oregon  College  of  Education,  Monmouth. 
Richard  B.  Noragaard. 

Water  Resources  Res,  Vol  4,  No  3,  pp  647-650, 
June  1968.  4  p,  1  fig,  4  ref. 

Descriptors:   'Streamflow,   'Bed  load,   'Channel 

erosion,  'Channels,  Beds,  Channel  morphology, 

River     flow,     Roughness     (Hydraulic),     Scour, 

Dredging,  Sand  bars,  Columbia  River,  Deposition 

(Sediments). 

Identifiers:  Streamflow  fluctuation  effects. 

A  relation  between  streamflow  variables  and  bar 
conditions  on  the  Lower  Columbia  River  derived 
by  linear  regression  analysis  on  U.S.  Army  Corps  of 
Engineers  and  U.S.  Geological  Survey  data  leads  to 
the  hypothesis  that  bed-load  movement  and  bar 
scour  are  increased  by  streamflow  fluctuation.  Net 
deposition  decreased  with  increased  streamflow 
fluctuation  in  the  study  encompassing  28  bars 
dredged  by  the  Corps  of  Engineers  in  the  100-mi 
reach  between  Vancouver,  Wash.,  and  the  ocean. 
(Knapp-USGS) 
W68-01044 


WHAT  IS  DROUGHT, 

USGS,  Water  Resources  Division,   Menlo  Park, 

Calif. 

Walter  Hofmann,  and  S.  E.  Rantz. 

J  Soil  and  Water  Conserv,  Vol  23,  No  3,  pp  105- 

106,  May-June  1968.  2p. 

Descriptors:  'Droughts,  Water  shortage,  Moisture 

deficit.    'Hydrologic    aspects,    Water   year,   Cli- 

matolog\ 

Identifiers:    'Palmer  drought  index,  Agricultural 

drought. 

Drought  is  a  relative  term  and  has  no  precise, 
universally  acceptable  definition.  In  general  terms 
drought  is  a  sustained  period  of  significantly  sub- 
normal water  or  moisture  supply.  To  define 
precisely  the  terms  'sustained  period'  and  'signifi- 
cantly subnormal  supply'  is  difficult.  The  geo- 
graphic distribution  of  natural  elements  like  cli- 
mate and  soils  makes  it  virtually  impossible  to 
apply  the  same  precise  definition  to  all  areas.  The 
hydrologist  usually  thinks  of  drought  in  terms  of  a 
deficiency  in  precipitation  or  runoff.  The  defini- 
tions of  hydrologic  drought,  as  used  in  the  US,  are 
given.  Agriculturalists  are  usually  concerned  with 
soil-moisture  deficiencies  as  they  relate  to  crop 
yield.  Some  investigators  consider  the  water  needs 
for  established  human  activities  to  be  essential 
criterion  for  drought  conditions.  Drought  is  a  'non- 
event'  or  situation  as  opposed  to  a  distinct  event, 
such  as  a  flood.  Until  recently,  most  of  the  criteria 
used  to  identify  drought  have  been  arbitrary  and 
subjective.  Methods  such  as  the  Palmer  method  are 
being  developed  to  define  drought  objectively  and 
classify  its  severity.  (Blecker-Anz) 
W68-01100 


FLOOD  OF  MARCH  24,  1967,  KIHEI  AND 
OLOWALU  AREAS,  ISLAND  OF  MAUI, 
HAWAII, 

U.  S.  Geological  Survey. 

Stuart  H.Hoffard. 

Hawaii  Div  of  Water  and  Land  Develop  Rep  R30, 

14  p,  July  1968.  8  fig,  1  tab,  3  ref. 

Descriptors:    'Floods,    'Historic    flood,    'Cloud- 
bursts, 'Storm  runoff.  Discharge  (Water),  Hydro- 
graphs,  Overland  flow.  Precipitation  (Atmospher- 
ic), Water  injury,  Hawaii,  Rainfall  intensity. 
Identifiers:  'Maui,  Hawaii. 

On  Mar  24,  1967,  6  inches  of  rain  fell  in  4  hr  over 
the  Kihei  and  Olowalu  areas  of  central  and  west 
Maui.  The  flooding  was  the  most  extensive  since 
1951.  Nearly  4  miles  of  highway  in  the  Kihei  area 
was  inundated.  The  peak  discharge  at  the  Ku- 
lanihakoi  Gulch  gaging  station  was  2,740  cfs,  more 
than  6  times  the  previous  maximum  peak  for  the 


1963-67  period  of  record.  The  rainfall  was  est 
mated  to  be  a  200  yr  event.  Discharges  are  tabi 
lated  for  17  gaging  stations,  and  hydrographs  ai 
drawn  for  2  of  them.  Mass  rainfall  curves  are  draw 
for  6  stations,  and  an  isohyetal  map  shows  rainfe 
from  8  a.m.  Mar  23  to  8  a.m.  Mar  24,  1967,  c 
Maui.  (Knapp-USGS) 
W68-01133 


GENERAL      PROCEDURE      FOR      GAGIN 
STREAMS, 

U.  S.  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  07A. 

For  abstract,  see . 

W68-01138 


METHODS    FOR    PREDICTING    DISPERSIC 

COEFFICIENTS     IN     NATURAL     STREAM 

WITH  APPLICATIONS  TO  LOWER  REACHI 

OF  THE  GREEN   AND  DUWAMISH   RIVER 

WASH., 

U.  S.  Geological  Survey. 

Hugo  B.  Fischer. 

U  S  Geol  Surv  Prof  Paper  582-A,  pp  A1-A2 

1968.  27  p,  27  fig,  1  tab,  (17  ref). 

Descriptors:  'Dispersion,  'Diffusion,  'Convectic 
•Mixing,  'Path  of  pollutants.  Flow,  Open  chani 
flow,  Dye  releases.  Tracers,  Digital  compute 
Washington,  Streamflow,  Waste  dilution. 
Identifiers:  'Dispersion  coefficient  predictic 
Green  River,  Washington,  Duwamish  Rivi 
Washington,  Seattle. 

Dye  dispersion  experiments  were  conducted  in  t 
Green  and  Duwamish  Rivers,  Washington.  Lc 
gitudinal  dispersion  coefficients  were  obtained  ii 
experiments,  lateral  concentration  variations  in  t 
third,  and  aerial  photographs  in  the  fourth.  T 
study  reach  was  a  section  of  meandering  river,  mi 
of  which  is  affected  by  tides  during  a  part  of  I 
tidal  cycle.  Dispersion  was  observed  during  norn 
riverflow  and  tidal  reversals.  In  normal  flow 
about  300  cfs  the  observed  dispersion  coefficu 
was  70-90  sq  ft  per  sec.  In  natural  riverflow,  late 
variation  in  velocity  is  hypothesized  to  be  the  doi 
nant  mechanism  for  dispersion.  With  this  hypoth 
is,  G.  I.  Taylor's  theory  for  turbulent  dispersion 
pipes  may  be  applied  to  natural  streamflow.  1 
resulting  analysis  predicts  a  dispersion  coefficii 
of  88  sq  ft  per  sec  for  a  flow  of  300  cfs  in  the  Gre 
Duwamish  Rivers.  A  numerical  solution  to  the  a 
vective  diffusion  equation  is  obtained  utilizin) 
high-speed  electronic  computer.  Analysis  of  a 
dimensional  flow  with  logarithmic  velocity  prof 
for  which  a  theoretical  result  is  available,  she 
that  the  program  produces  accurate  results  Ana 
sis  of  the  flow  in  the  Green  and  Duwamish  Riv 
predicts  a  dispersion  coefficient  of  9 1  sq  ft  per  s 
(Knapp-USGS) 
W68-01145 


FIELD  AND  LABORATORY  EXPERIMENT 
APPROACHES, 

Agricultural  Research  Service,  Riesel,  Tex. 
Walter  G.  Knisel.  Jr.,  and  Ralph  W.  Baird. 
Pap  No  68-215B,  Annu  Meeting.  Amer  Soc  / 
Eng,  Logan,  Utah.  June  1968.  1 5  p.  7  fig.  3  ref. 

Descriptors:  Drainage,  Drainage  systems,  Seepa 
Subsurface  drains.  Discharge  measurenw 
Trenches,  Cipolletti  weirs.  'Groundwater  fli 
Ground  water,  'Hydrographs.  Rainfall.  Ws 
measurement,  Observation  wells,  'Surface  run< 
Recording  systems.  Wells,  Vee-notched  weirs. 
Identifiers:  Interception.  'Drains.  Texas.  Surf 
drainage.  Seepage  control,  Blacklands  Ex 
Watershed,  Water  level,  Base  flow. 

A  terrace  channel  constructed  to  drain  a  seep 
area  on  the  Blacklands  Experimental  Waters! 
near  Riesel,  Tex,  was  instrumented  with  a  weii 
measure  surface  runoff.  A  gravel  trench  drain  » 
another  weir  was  installed  upslope  from  the  ch 
nel  to  measure  ground-water  flow.  Water-k 
recorders  were  installed  in  observation  wells.  I 


rvations  of  surface  flow  and  ground-water 
aracteristics  will  be  used  to  test  current  base- 
»w  separation  procedures.  Analysis  of  hydro- 
aphs  to  separate  base  flow  from  surface  flow  is 
sed  on  simplifying  assumptions  that  have  not 
en  tested.  This  experiment  will  provide  data 
eded  to  test  the  assumptions,  or  lead  to  develop- 
>  a  rational  method  for  separating  base  flow  from 
rfaceflow.  (USBR) 
68-01233 


SSOLVED-MINERAL   INFLOW    TO   GREAT 

LT     LAKE     AND     CHEMICAL     CHARAC- 

IRISTICS  OF  THE  SALT  LAKE  BRINE:  SUM- 

UlY  FOR  WATER  YEARS  1960,  1961,  AND 

M, 

5  Geological  Survey. 

C.  Hahl. 

5  Geol  Surv  Water  Resources  Bull  10,  1968   35 

1 7  fig,  15  tab,  26  ref. 

scriptors:  *Great  Salt  Lake,  *Dissolved  solids, 
xeamflow,  *Water  chemistry,  ♦Saline  water 
terns,  *Saline  water,  Discharge  (Water),  Aque- 
i  solutions.  Limnology,  Utah,  Arid  climates,  Du- 
ion  curves.  Water  management  (Applied),  Ir- 
ition  water.  Saline  lakes, 
ntifiers:  *Conductance-duration,  Water  availa- 

ty- 

:  dissolved-mineral  inflow  to  Great  Salt  Lake 
i  investigated  in  1960  and  1961,  which  had  the 
est  recorded  streamflow,  and  in  1964,  which 
I  a  streamflow  very  near  the  long-term  average 
je.  In  1960-61,  only  surfacewater  inflow  data 
e  collected.  In  1964  data  were  obtained  on  sur- 
:-water  inflow  near  the  lakeshore  as  well  as  at 
same  sites  used  in  1960-61.  Inflow  near  the 
:shore  in  1961  was  estimated  by  comparison 
1  1964  data.  The  1964  inflow  was  about 
30,000  ac-ft  of  water  and  3,500,000  tons  of  dis- 
'ed  solids.  The  1961  inflow  was  about  800,000 
't  of  water  and  2,200,000  tons  of  dissolved 
ds.  In  an  average  year  about  500,000  ac-ft  of 
er  from  the  Bear  River  and  about  90%  of  the 
il  inflow  from  the  Bear,  Weber,  and  Jordan 
ers  are  good  enough  for  irrigation.  A  freshwater 
j  near  the  present  Great  Salt  Lake  shoreline 
Id  contain  a  water  supply  of  300,000  to 
)0,000  ac-ft  with  800  to  500  ppm  dissolved 
is  in  a  period  of  average  flow.  Records  of 
amflow  and  salinity  are  tabulated,  and  flow-du- 
3n  curves  are  included.  (Knapp-USGS) 
8-01249 


3LOGY  AND  WATER  RESOURCES  OF  THE 
BING  AREA,  NORTHEASTERN  MIN- 
IOTA, 

.Geological  Survey. 

primary  bibliographic  entry  see  Field  04B. 

abstract,  see  . 

i-01267 

.  Groundwater 


)UND-WATER  RESOURCES  OF  CHOWAN 
JNTY,  NORTH  CAROLINA, 

Geological  Survey. 

primary  bibliographic  entry  see  Field  04B. 
abstract,  see . 
1-01024 


NTIFICATION  OF  AQUIFER  PARAME- 
:S  BY  DECOMPOSITION  AND  MUL- 
EVEL  OPTIMIZATION, 

forma  Univ.,  Dept.  of  Eng.,  Los  Angeles. 
I  Haimes,  R.  L.  Perrine,  and  D.  A .  Wismer. 
f  Umv  Water  Resources  Center,  Contrib  No 
Rep  67-63,  53  p,  Mar  1 968.  9  fig,  4  tab,  list  of 
5ols,  34  ref. 

:nptors:  'Aquifer  characteristics,  ♦Transmis- 
I  *Storage  coefficient,  *Specific  yield, 
[Hal  computers,  Optimization,  Linear  pro- 
filing, Hydrogeology,  Water  storage,  Poten- 


tiomctric  level.  Data  processing.  Computer  models, 
Computer  programs. 

Identifiers:  Aquifer  parameters.  Digital  computer 
search  and  optimization  methods.  Algorithmic 
computer  methods. 

A  digital  computer  system  for  the  evaluation  of 
aquifer  properties  is  described.  Although  the  water 
value  is  large,  it  is  not  economical  to  extensively 
sample  and  test  an  aquifer.  A  good  method  to 
determine  aquifer  properties  is  by  identification 
techniques.  Response  to  known  changes  is  ob- 
served and  analyzed  for  likely  values  of  aquifer 
parameters,  primarily  transmissibility  and  storage, 
which  lead  to  observed  behavior.  In  the  system 
presented,  pressure  and  production  data  in  a  multi- 
ple well  system  are  used  in  a  continuous  line  source 
solution  giving  a  finite  number  of  well  images.  Ad- 
jacent images  are  symmetrical  to  an  imaginary  im- 
permeable separating  boundary.  Solution  of  the 
pressure  equation  for  a  single  well  is  expanded  to 
multiple  wells.  The  system  model  for  the  dis- 
tributed parameter  system  is  reformulated  in  terms 
of  integral  equations.  Decomposition  and  mul- 
tilevel optimization  techniques  reduce  the  identifi- 
cation problem  and  the  need  of  computer  memory 
by  trading  storage  for  computer  time.  The  gradient 
technique  and  direct  search  methods  are  presented 
as  first-level  optimization  controllers;  the  Gauss- 
Seidel  algorithm  is  the  second-level  controller.  A  4- 
well  system  example  is  solved  by  digital  computer 
(Knapp-USGS) 
W68-01047 


EXAMPLES  OF  RECENT  ADVANCES  IN 
ANALYTICAL  TECHNIQUES  FOR  EVALUAT- 
ING AQUIFERS, 

U  S  Geological  Survey,  Water  Resources  Division, 

Denver. 

For  primary  bibliographic  entry  see  Field  07A. 

For  abstract,  see  . 

W68-01118 


FLOW  PATTERN  AND  RELATED  CHEMICAL 
QUALITY  OF  GROUND  WATER  IN  THE  500- 
FOOT'  SAND  IN  THE  MEMPHIS  AREA,  TEN- 
NESSEE, 

U.  S.  Geological  Survey. 

Edwin  A.  Bell,  and  Dale  J.  Nyman. 

US  Geol  Surv  Water-Supply  Pap  1853,  27  p,  1968 

5  fig,  4  plate,  2  tab,  14  ref. 

Descriptors:  *Groundwater,  *Municipal  water, 
♦Water  quality,  *  Water  yield,  *Flow  rates,  Flow 
nets,  Groundwater  movement,  Artesian  wells,  Con- 
fined water,  Drawdown,  Hydraulic  gradient, 
Aquifer  characteristics,  Tennessee. 
Identifiers:  *Flow  patterns  (Groundwater),  Mem- 
phis, Tennessee. 

The  flow  pattern  and  its  effect  on  chemical  quality 
distribution  of  the  water  in  the  '500-foot'  sand,  the 
artesian  aquifer  which  is  the  major  source  of  supply 
for  the  Memphis  area,  Tennessee,  are  described. 
The  recharge  area  is  south  and  east  of  Memphis. 
All  the  discharge  in  the  Memphis  area  is  from 
pumping,  and  an  abundant  supply  of  water  is  pre- 
dicted even  with  increased  withdrawal.  Continuous 
withdrawals  at  a  gradually  increasing  rate  since 
1 886  have  lowered  water  levels  and  altered  hydrau- 
lic gradients,  changing  the  original  water  move- 
ment to  a  more  or  less  radial  pattern  toward  areas 
of  withdrawal.  The  rate  of  movement  calculated  by 
a  flow  net  analysis  is  about  350  ft  per  yr  and  is  in- 
creasing. The  water  is  generally  a  Ca-Mg-Na-bicar- 
bonate  type,  soft,  low  in  total  dissolved  solids,  high 
in  carbon  dioxide,  and  somewhat  corrosive.  Little 
change  in  quality  is  predicted  with  increased 
withdrawal,  or  with  increased  recharge  caused  by 
impoundment  of  water  over  the  upstream  outcrop 
on  the  Wolf  River.  (Knapp-USGS) 
W68-01I30 


FLOW  OF  GROUNDWATER  IN  RELATIVELY 
THICK  LEAKY  AQUIFERS, 

New  Mexico  Institute  of  Mining  and  Technology, 
Socorro. 


WATER  CYCLE-Field  02 
Groundwater— Group  2F 


MahdiS.  Hantush. 

Water  Resources  Res,  Vol  3,  No  2,  pp  583-590 

1967.  8  p,  2  fig. 

Descriptors:  Groundwater,  New  Mexico,  Conduc- 
tivity, Groundwater  movement,  *Aquifer, 
♦Leakage,  ♦Water  loss. 

Solutions  to  several  problems  of  flow  in  leaky 
aquifers  are  obtained  using  a  differential  equation 
that  includes  a  leakage  term  in  addition  to  the  usual 
terms  of  the  equation  of  groundwater  motion.  The 
effect  of  leakage  on  the  flow  is  incorporated  in  the 
differential  equation  rather  than  expressed  as  a 
boundary  condition,  as  it  actually  occurs  in  the 
physical  system.  This  approximation  is  justified 
when  the  main  aquifer  is  relatively  thin  and  the 
conductivity  of  the  semipervious  layer  relative  to 
those  of  the  main  aquifers  of  the  leaky  system  is 
small.  (Affleck-Ariz.) 
W68-01186 


REFRACTION  DETERMINATION  OF  WATER 
TABLE  DEPTH  AND  ALLUVIUM  THICKNESS, 

University  of  Wyoming,  Laramie. 

James  Otto  Duguid. 

Geophysics,  Vol  33,  No  3,  pp  481-488,  June  1968 

7  p,  4  fig,  2  tab,  5  ref. 

Descriptors:  ♦Water  table,  ♦Aquifers,  Alluvial 
deposits,  Seismographs,  Geologic  investigations, 
♦Seismic  investigations,  Bedrocks,  ♦Refraction, 
Drilling,  Velocity,  Depth  recorders,  Seismic  waves, 
Groundwater  geology,  Ground  water,  Geophysics, 
Thickness,  Seismology. 

Identifiers:  ♦Seismic  refraction,  ♦Seismic  tests, 
♦Groundwater  depth,  Laramie  River,  Wyo,  Wyom- 
ing, Travel  time. 

An  investigation  was  made  to  obtain  a  geologic 
cross  section  of  the  alluvial  channel  of  the  Laramie 
River  in  Wyoming.  The  cross  section  was  needed  in 
calculating  ground-water  flow  in  the  alluvial  chan- 
nel and  locating  aggregate  deposits  nearby.  The 
depth  from  the  surface  to  the  bedrock  was  deter- 
mined by  seismic  refraction  and  drilling.  Time- 
distance  curves  were  obtained  using  a  shallow 
refraction  seismograph,  and  indicated  2  refraction 
interfaces.  The  shallower  interface  is  the  ground- 
water table  whose  depth  was  obtained  with  an  ac- 
curacy of  plus  or  minus  \09i.  The  deeper  interface 
is  either  the  surface  of  the  bedrock  or  the  base  of 
the  weathered  zone  on  the  bedrock.  If  the  lower  in- 
terface is  the  surface  of  the  bedrock,  the  velocity  of 
seismic  waves  in  weathered  material  will  be  con- 
siderably lower  than  if  the  interface  is  the  base  of 
the  weathered  zone.  Determining  whether  the 
seismic  wave  is  refracted  from  the  surface  of  the 
bedrock  or  the  base  of  the  weathered  zone  is  possi- 
ble, using  this  criterion.  ( USBR ) 
W68-01209 


NONSTEADY-STATE    FLOW    IN     PHREATIC 
AQUIFERS, 

Hershel  Weinberger. 

Water  Resources  Res,  Vol  4,  No  3,  pp  569-571 

June  1968.  3  p,  5  ref. 

Descriptors:  ♦Groundwater,  ♦Hydraulics,  ♦Porous 
media,  ♦Darcy's  law,  ♦Mathematical  studies,  Non- 
uniform flow. 
Identifiers:  ♦Inert ial  terms  in  flow  equations. 

Analytical  solutions  of  equations  for  groundwater 
flow  that  contain  inertia!  terms  are  derived  and 
compared  with  solutions  of  equations  assuming 
Darcian  flow.  The  differences  between  the  calcu- 
lated seepages  are  immeasurably  small  for  practical 
values  of  aquifer  constants.  (Knapp-USGS) 
W68-0122) 


GROUNDWATER  SEEPAGE  RATES, 

Ail-Union  Scientific  Res  Inst  of  Hydroeeoloev  and 

Geol  Eng,  Moscow,  USSR. 

N.  A.  Ogil'vi,  and  D.  I.  Fedorovich. 

Consultants  Bur,  N  Y,  1966.  Translated  by  N    H 

Choksy.  33  p,  12  fig,  2  tab. 
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Field  02-WATER  CYCLE 
Group  2F— Groundwater 

Descriptors:  *Seepage,  *Flow-rates,  Core  drilling, 

Osmotic      pressure,     Groundwater      movement, 

Hydrodynamics. 

Identifiers:    *Groundwater   seepage,    Electrolytic 

method. 

The  phenomenon  of  groundwater  seepage,  one  of 
the  fundamental  characteristics  of  ground  flow,  is 
examined.  The  most  prevalent  geophysical  method 
for  determining  the  magnitude  of  the  rate  of 
groundwater  seepage  is  electrolytic  (resistometric) 
core  sampling,  for  which  a  series  of  equations  is 
derived.  Certain  theoretical  aspects  of  the  elec- 
trolytic method  are  defined  in  detail  and  special  at- 
tention is  devoted  to  the  computation  of  the 
hydrodynamic  resistance  of  filters  and  to  the  role  of 
the  natural  diffusion  of  salts.  The  influence  of 
osmotic  circulation  processes  on  measurements  is 
examined,  and  an  analytic  solution  of  the  seepage 
rate  problem  in  the  presence  of  rising  water  flow  in 
the  borehole  shaft  is  provided.  Some  practical 
pointers  on  field-work  methods  and  the  processing 
of  measurement  results  are  outlined.  The  actual 
computation  of  the  velocity  of  water  motion  in  the 
pipe  is  reported.  (Llaverias-USGS) 
V68-01Z37 
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GEOLOGY  AND  GROUND  WATER 
RESOURCES  OF  THE  KALISPELL  VALLEY, 
NORTHWESTERN  MONTANA, 

U.  S.  Geological  Survey,  Water  Resources  Div. 
For  primary  bibliographic  entry  see  Field  04B. 
For  abstract,  see . 
W68-01265 


GROUND-WATER  LEVELS  IN  NEW  MEXICO, 
1966, 

U.  S.  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see . 

W68-01266 

GROUNDWATER  FLOW  AND  THE  GEOTHER- 
MAL  REGIME  OF  THE  FLORIDIAN  PLATEAU, 

U.  S.  Geological  Survey,  Water  Resources  Div. 
F.  A.  Kohout. 

Trans.  Gulf  Coast  Ass  of  Geol  Soc,  Vol  17,  pp  339- 
354,1967.  16p,  12  fig,  1  tab,  1 7  ref. 

Descriptors:  *Groundwater  movement,  'Geother- 
mal  studies,  *Heat  flow,  *  Florida,  Gulf  of  Mexico, 
Aquifer  characteristics,  Hydrogeology,  Dolomite, 
Diffusivity,  Fresh  water,  Saline  water.  Artesian 
wells,  Springs. 

Identifiers:  *Groundwater  flow,  *Geothermal 
profile,  Floridian  Plateau,  *Oil-exploratory  wells, 
Cyclic  flow. 

A  hypothesis  is  presented  that  the  geothermal 
regime  of  the  Floridian  Plateau  is  modified  by  cold 
sea  water  (40-45  deg  F)  in  the  Gulf  of  Mexico  and 
the  Florida  Straits.  Temperature  surveys  in  oil-ex- 
ploratory wells  indicate  an  anomalous  geothermal 
profile  for  the  plateau.  The  geothermal  gradient  is 
negative  (groundwater  becomes  colder)  to  a  depth 
of  3,000  ft  msl.  At  3,000  ft  groundwater  has  a  tem- 
perature of  about  70  deg  F  near  the  edge  of  the 
deep  sea  water  bodies  and  warms  to  more  than  108 
deg  toward  the  central  axis  of  the  Floridian 
Plateau.  Horizontal  and  verticle  temperature  pat- 
terns suggest  that  cold,  dense  sea  water  flows  in- 
land through  the  cavernous  dolormite  in  the  deep 
part  of  the  aquifer,  where  it  becomes  progressively 
heated  by  upward  geothermal  heat  flow.  Density 
reduction  produces  upward  convective  circulation 
bringing  sea  water  into  contact  with  fresh  water 
recharged  through  sinkholes  in  the  karst  region  in- 
land. The  diluted  sea  water  then  flows  seaward  to 
be  discharged  by  upward  leakage  into  shallow 
aquifers,  or  discharges  as  submarine  springs  on  the 
continental  shelf  and  slope.  (Lang-USGS) 
W68-01270 
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DYNAMICALLY  SIMILAR  MOTION  OF  TWO 
MISCIBLE  CONSTITUENTS  IN  POROUS  MEDI- 
UMS, 

U.  S.  Department  of  Agriculture,  Agr  Res  Serv. 
P.  A.  C.  Raats,  and  D.  R.  Scatter. 
Water  Resources  Res,  Vol  4,  No  3,  pp  561-568, 
June  1968.  7  p,  2  fig,  1  tab,  1 4  ref. 

Descriptors:  *Porous  media,  *Groundwater,  'Soil 
moisture,  'Dispersion,  Hydrodynamics,  Mixing, 
Mathematical  models. 

Identifiers:  'Oscillatory  mean  motion,  *Creeping 
mean  motion,  Navier-Stokes  equations. 

Interest  is  directed  toward  the  simultaneous  motion 
of  pairs  of  miscible  constituents  in  porous  medi- 
ums. Certain  assumptions  about  the  movement  of 
the  mixture  relative  to  the  solid  phase,  and  of  the 
two  constituents  relative  to  each  other  are  deduced 
by  a  different  method.  Geometrically  similar 
porous  mediums  are  considered,  and  conditions  for 
dynamic  similarity  are  sought.  It  is  found  that  in 
general  the  constituent  pairs  must  have  the  same 
Schmidt  number;  this  restriction,  however,  does 
not  apply  in  the  case  of  negligible  inertial  terms  in 
the  Navier-Stokes  equations.  In  the  special  case  of 
steady,  creeping  mean  motion,  the  dispersion  aris- 
ing can  be  described  macrosopically  in  terms  of  a 
dispersivity;  it  is  shown  that  such  a  dispersivity 
must  be  a  unique  function  of  the  microscopic 
Peclet  number.  In  the  case  of  oscillatory,  mean  mo- 
tion, the  dispersion  at  appropriately  scaled  posi- 
tions and  times  will  also  depend  upon  the  dimen- 
sionless  amplitude  of  the  displacement.  (Llaverias- 
USGS) 
W68-0103I 


BULK  VOLUME  AND  HYDRAULIC  CONDUC- 
TIVITY CHANGES  DURING  SODIUM  SATURA- 
TION TESTS, 

California  Univ.,  Berkeley. 

L.  J.  Waldron,  and  G.  K.  Constantin. 

Soil  Sci  Soc  Amer,  Proc,  Vol  32,  No  2,  pp  175-179, 

March-April  1968.  5  p,  3  fig,  2  tab. 

Descriptors:    'Hydraulic    conductivity,    'Sodium 

chloride,  California,  Permeameters. 

Identifiers:  Bulk  volume,  Bimodal  model.  Pore-size 

distribution. 

A  study  was  conducted  in  which  the  concentration 
of  permeating  NaCl  solutions  was  varied  following 
sodium  saturation  resulting  in  pronounced  changes 
in  hydraulic  conductivity  and  specific  bulk  volume 
in  5  of  6  fragmented  California  soils  leached  under 
0.05  bar  axial  stress  in  a  perameter.  A  mechanical 
explanation  is  given  which  was  based  on  a  bimodal 
pore  model  of  the  soil  and  on  the  way  in  which 
variation  of  stress  from  point  to  point  within  the 
soil  affects  volume  changes  of  the  swelling  material 
and  the  pore  size  distribution.  In  the  reclamation 
and  irrigation  of  salt  affected  soils,  the  chemical 
composition  of  the  water  has  a  great  effect  on  the 
hydraulic  conductivity  of  many  soils. 
W68-01070 


A  MONTHLY  CLIMATIC  FACTOR  FOR  THE 
WIND  EROSION  EQUATION, 

U.  S.  Dept.  of  Agriculture,  Manhattan,  Kansas. 

Agricultural  Research  Service. 

N  P  Woodruff,  and  Dean  V.  Armbrust. 

J  soil  and  Water  Conserv,  Vol  23,  No  3,  pp  103- 

104,  May-June  1968.  2  p,  2  fig,  1  tab. 

Descriptors:   Monthly,   'Climatic  data,   Regional 
analysis,     'Wind     erosion,     'Equations,     Wind 
velocity,  Variability,  Soil  moisture. 
Identifiers:  'Climatic  factors. 

For  areas  of  the  United  States  where  wind  erosion 
is  most  severe,  maps  were  prepared  with  indicated 
lines  of  equal  wind  erosion  climatic  factor  by 
month.  Areas  were:  Great  Plains,  Pacific 
Northwest,  Great   Lakes  and  Atlantic  and  Gulf 


Coast  States.  Equations  used  to  calculate  annual 
and  monthly  climatic  factors  showed  that  wind 
welocity  differences  strongly  influenced  the  cli- 
matic factor  which  may  vary  from  a  small  value,  in- 
dicating low  erosion  potential,  to  a  large  value,  in- 
dicating high  erosion  potential,  during  the  year 
Applying  the  equations  to  a  wind  erosion  problem 
at  Midland,  Texas  it  was  found  that  month  tc 
month  variation  in  the  climatic  factor  causec 
month  to  month  variation  in  erosion  potential  a 
residue  requirements  for  wind  erosion  control  eva 
though  soil,  residue  and  roughness  condition! 
remained  constant  throughout  the  year.  Month!; 
climatic  factors  reflected  short-term  conditio! 
better  than  annual  factors.  Use  of  the  monthly  fac 
tors  was  recommended  in  all  applications  of  thi 
wind  erosion  equation.  (Blecker-Ariz) 
W68-01086 


M1CROMORPHOLOGICAL   STUDY   OF   SOD 
CRUSTS, 

Arizona  Agricultural  Experiment  Station,  Tucson. 
For  primary  bibliographic  entry  see  Field  03  F. 
For  abstract,  see . 
W68-01097 

MODIFICATION  OF  THE  PERMEABILITY  Oi 
LOESS  BY  ELECTROLYTES, 

Brooklyn  College,  New  York. 

Milton  J  Rosen. 

Soil  Sci,  Vol  105,  No  I,  pp  51-56,  Jan  1968.  6  p, 

fig,  3  tab. 

Descriptors:  'Permeability,  'Infiltration,  'Loes 

Aridity. 

Identifiers:  Polyvalent  cations,  Polyvalent  anions. 

An  investigation  using  50  cm  long  soil  columns  wi 
conducted  to  determine  the  effect  of  surfac 
chemical  treatment  on  the  infiltration  rate  an 
permeability  of  a  loess  soil  taken  from  the  groum 
of  the  Arid  Zone  Research  Institute  in  Beershey 
Israel.  It  was  found  that  the  intrinsic  permeabilii 
and  rate  of  infiltration  of  water  into  a  loess  soi 
dried  for  at  least  two  days  at  45  to  50  deg  C  can  I 
significantly  increased  by  treatment  with  solutioi 
of  salt  of  polyvalent  cations.  On  the  other  nan 
treatment  with  solutions  of  polyvalent  anioi 
results  in  a  marked  decrease  in  permeability  ai 
rate  of  infiltration.  In  many  arid  regions  a  maji 
problem  is  the  relatively  low  permeability  to  wati 
of  the  loess  resulting  in  erosion  and  flooding.  (A 
fleck-Ariz) 
W68-01098 


EFFECT  OF  GRAZING  ON  INFILTRATION  I 
A  WESTERN  WATERSHED, 

Rocky  Mountain   Forest  and  Range  Experime 

Station,  Fort  Coll  ins,  Colorado. 

For  primary  bibliographic  entry  see  Field  04D. 

For  abstract,  see  . 

W68-01105 


BOUNDARY  FLOW  IN  LABORATORY  PE 
MEAMETERS  USED  TO  STIMlXAl 
RECHARGE  BY  CYCLIC  WATER  SPREADINI 

Ariz  Univ  and  Univ  Water  Resources  Center,  Ti 

B.  K.  Worcester,  T.  H.  Mcintosh,  and  L.  G  Wilso 
Water  Resources  Res,  Vol  4,  No  3,  pp  591-5S 
June  1968.  5  p,  5  fig.  Href. 

Descriptors:    'Hydraulic   conductivity.   'Grour 

water  recharge,   'Infiltration,   'Laboratory  tes 

Scaling. 

Identifiers:    'Laboratory   permeameters.     eye 

water  spreading.  Flood-dry  cycling. 

Evaluation  was  made  with  laboratory  permean 
ters  of  the  potential  contribution  of  boundary  fit 
to  hydraulic  conductivity  under  conditions  of  s 
swelling  and  shrinking  in  cyclic  flood-dry  infilt 
tion  studies.  Hydraulic  conductivity  in  the  boun< 
ry  zone  was  less  than  that  of  the  inner  matrix  fo 
2-mm  sand.  Conversely,  flow  rate  was  greatest 
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boundary  zone  for  finer-textured  sandy-loam 
i.  Divergence  between  the  conductivity  of  the 
r  zone  and  the  boundary  zone  was  greatest  dur- 
:he  first  flooding  period.  For  both  matrix  zones, 
lges  in  hydraulic  conductivity  within  a  flood 
e  and  with  a  number  of  flood  cycles,  although 
ifferent  magnitude,  tended  to  be  similar  and 
Del.  A  laboratory  permeameter  design  is 
ented  to  facilitate  partitioning  the  relative  con- 
itions  of  flow  in  the  boundary  and  inner  zones 
ie  hydraulic  conductivity  values  of  soils.  For  3 
:rials  used,  boundary  flow  along  permeameter 
>  influenced  hydraulic  conductivity  values  in 
ioil  matrix  near  the  wall.  Neglecting  boundary 
in  critical  studies  of  effects  of  cyclic  treatment 
ydraulic  conductivity  may  thus  introduce  sig- 
ant  errors  in  the  results.  (Llaverias-USGS) 
-01120 


rRATION  RATES  OF  GROUND  WATERS, 

Jnion  Scientific  Research  Institute  of  Oil  and 

ogy  and  Exploration,  Moscow. 

:Gurevich. 

ieolRev.Vol  10,  No  7,  pp  81 1-8  16,  July  1968. 

!5  ref. 

riptors:  *Darcys  law,  *Non-Newtonian  flow, 
eolation,  *Clay  minerals,  'Groundwater 
:ment,  Flow,  Groundwater,  Hydraulic 
lent,  Permeability,  Porous  media, 
lifters:  *Buckingham-Reyner  equation,  Swart- 
ruber  equation. 

observations  and  experimental  data  suggest 
movement  of  groundwater  under  small 
ents  in  rocks  of  low  permeability  is  slower 
that  predicted  by  Darcy's  law,  and  the  rela- 
hip  of  head  gradient  to  percolation  rate  is  non- 
r.  Clay  particles  bond  thin  layers  of  water  in 
h  it  is  not  a  perfectly  Newtonian  liquid,  but  a 
us-plastic  substance  with  some  shear  strength, 
e  depth  of  bonding  approximates  the  pore 
eter,  Darcy's  law  will  not  be  valid.  It  is  sug- 
d  that  in  deep  basins  with  rocks  of  low 
eability  the  rate  of  groundwater  and  oil  move- 
is  on  the  order  of  .0001  cm  per  yr  through  the 
and  that  more  rapid  movement  would  have  to 
lused  by  tectonic  movements.  The  possibility 
ultiple  solution  cycles  in  the  generation  of 
y  mineralized  deep  basin  waters  is  also  sue- 
d.(Knapp-USGS) 
•01136 


!CT  OF  TALLOW  ALCOHOL  ADDED  TO 
ON     THE     TENSION,     FLOW,     AND 
PORATION  OF  SOIL  WATER, 

er  and  Gamble  Co.,  Cincinnati,  Ohio. 
3.  Kolp,  Frank  P.  Krause.and  Willy  Lange. 
r  Resources  Res,  Vol  2,  No  2,  pp  213-222, 
.  10  p.  7  fig,  I  tab,  18  ref. 

■iptors:  *Alcohols,  *Moisture  tension,  Soil- 
movement,  'Evaporation,  Soil  microorgan- 
Porosity,  Moisture  content.  Capillary  conduc- 
,  Infiltration,  Soil  moisture,  Retardants,  Films, 
ater  interfaces,  Pore  pressure,  Earth-water  in- 
:es,  *Flow  rates, 
ifiers:  Fatty  alcohols,  Soil  pores,  *Tallow  al- 

ffects  of  tallow  alcohol  (TA),  which  is  a  mix- 
of  fatty  alcohols,  on  the  tension,  flow,  and 
•ration  of  soil  water  as  well  as  on  plants  and 
licroorganisms  were  studied.  The  soil  was  a 
andy  loam.  All  the  effects  of  TA  on  the  soil- 
system  were  traced  to  the  formation  of  com- 
:d  TA  films  on  the  air-water  interfaces  in  the 
ores.  If  TA  had  access  to  all  soil  pores,  the 
ater  tension  would  be  lowered  by  one-half. 
Jditional  tension-lowering  occurred  in  large 
,  presumably  because  of  a  soil -water  contact 
increase.  The  films  lowered  the  tension 
;nt  between  soil  layers  of  unequal  water  con- 
ind  reduced  the  flow  rate  of  water  between 
TA  had  no  effect  on  the  capillary  conductivi- 
the  soil.  The  effectiveness  of  TA  depended 
its  concentration  and  form  of  dispersion  in 
ul.  (Blecker-Ariz.) 


W68-01173 


GRAIN  SIZE  DISTRIBUTION  AND  ITS  EFFECT 
ON  THE  PERMEABILITY  OF  UNCON- 
SOLIDATED SANDS, 

Texas  Univ.,  Austin;  Brown  and  Root  Construction 

Co.,  Houston,  Texas. 

Frank  D.  Masch,  and  Kleber  J.  Denny. 

Water  Resources  Res,  Vol  4,  No  2,  pp  665-677, 

1966.  13  p,  11  fig,  2  tab. 

Descriptors:  'Particle  size,  *Sands,  'Permeability, 
Hydraulic  properties,  Dispersion,  Groundwater, 
Aquifers,  'Distribution  patterns,  'Parametric 
hydrology,  Sampling,  Statistical  methods,  Hydrau- 
lic conductivity,  Equations,  Porous  media. 

One  of  the  most  important  quantitative  measures  of 
the  hydraulic  transmission  of  groundwater  through 
an  aquifer  is  permeability.  The  objectives  of  the 
study  were  to  conduct  permeability  tests  using  un- 
consolidated mediums  with  known  grain  size  dis- 
tributions and  to  relate  the  resulting  permeability 
values  to  the  various  distribution  parameters,  and 
second  to  determine  whether  a  method  could  be 
devised  to  predict  the  permeability  values  of  ran- 
dom field  samples  from  a  knowledge  of  certain  of 
their  statistical  grain  size  distribution  parameters. 
The  method  of  graphical  statistics  to  describe  a 
grain  size  distribution  included  measures  for  the 
average  diameter,  dispersion,  skewness  and 
peakedness  of  the  particles  within  a  given  distribu- 
tion. Permeability  values  increased  with  increasing 
size  values  of  the  particle  diameter.  For  a  given 
value  of  the  particle  diameter,  permeability  values 
increased  with  decreasing  values  of  the  inclusive 
standard  deviation.  A  correlation  system  based  on 
the  particle  diameter  and  the  inclusive  standard 
deviation  values  could  be  used  to  approximate  the 
permeability  coefficients  for  field  samples. 
(Blecker-Ariz.) 
W68-0I175 
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CHEMICAL  AND  BIOLOGICAL  STUDIES  ON 
SOME  SALINE  LAKES  OF  SOUTH-EAST  AUS- 
TRALIA, 

Monash  Univ.,  Clayton,  Victoria. 

I.  A.  E.Bayly,  and  WD.  Williams. 

Aust  J  Mar  Freshwat  Res,  Vol  17,  No  2,  pp  177- 

228,  1966.52p,  14  fig,  15  tab,  123  ref. 

Descriptors:  'Saline  lakes,  Dissolved  solids,  Salini- 
ty, Animals. 
Identifiers:  Australia. 

The  chemical  and  biological  aspects  of  18  saline 
lakes  were  studied  in  south-eastern  South  Aus- 
tralia. In  all  the  lakes  sodium  was  the  dominant  ca- 
tion and  chloride  the  dominant  anion.  Fluctuations 
in  concentration  of  total  dissolved  solids  were  both 
absolutely  and  relatively  great  in  all  lakes  sampled 
at  three  month  intervals  with  the  exception  of  tnree 
lakes.  The  stability  of  the  exceptions  was  due  to 
their  greater  volume  or  depth.  The  biological  data 
were  divided  into  two  categories;  macro  and  micro 
fauna.  They  were  discussed  with  particular 
reference  to  affinity,  tolerance  to  high  salinities, 
level  of  endemicity  and  uniqueness.  It  was  con- 
cluded that  the  fauna  was  different  in  many 
respects  from  that  of  similar  habitats  outside  Aus- 
tralia. (Affleck-Ariz) 
W68-01082 


LIMNOLOGICAL  EFFECTS  OF  ORGANIC  EX- 
TRACTS OF  LITTER  IN  A  SOUTHWESTERN 
IMPOUNDMENT, 

Arizona     Univ.,     Tucson,    Arizona    Cooperative 

Fishery  Unit. 

William  J.  McConnell. 

Limnology  and  Oceanography,  Vol   13,  No  2,  pp 

343-349,  April  1968.  7  p,  1  fig,  4  tab,  16  ref. 

Descriptors:  Limnology,  Carbohydrates,  Phenols, 
Arizona,  Aquatic  microorganisms,  Fish  harvest, 
Oxygen  requirements. 


Identifiers:  'Litter,  Unleached,  Organic  extracts, 
Filter-feeding  organisms,  Biomass  production, 
Trophic  efficiency. 

Watershed  litter  in  semiarid  southeastern  Arizona 
is  relatively  unleached,  and  the  accumulation  of  a 
year  or  more  is  occasionally  delivered  to  lakes 
within  the  first  few  days  of  the  summer  rainy 
season.  During  the  summer  of  1959  more  than  750 
g/m  super  2  of  oak  litter  was  deposited  on  the  bot- 
tom of  Pena  Blanca  Lake,  but  was  less  than  50  g/m 
super  2  in  1965  and  1966.  About  329  kg  cal/m 
super  2  were  delivered  to  the  lake  in  oak  litter  ex- 
tracts of  which  26%  were  probably  from  car- 
bohydrates, 54%  from  phenolic  compounds,  and 
20%  from  unidentified  compounds.  The  growth 
rate  of  Xenopus  larvae  was  significantly  increased 
by  the  addition  of  newly  fallen  oak  leaves  to  the  en- 
vironment. Xenopus  biomas  gains  for  0.67  and  1.0 
g  of  leaves  were  149  and  150  percent  of  the  control 
gain.  Based  on  the  experimentally  determined  rela- 
tionship of  production  of  filter-feeders  and  scum 
feeders  to  litter  import  a  carnivore  biomass  produc- 
tion based  on  litter  extract  is  estimated  to  be  0.4 
g/m  super  2.  (Affleck-Ariz) 
W68-01093 

21.  Water  in  Plants 


WATER  BALANCE  IN  DESERT  ARTHROPODS, 

California  Univ.,  Riverside. 

E.  B.  Edney. 

Science,  Vol  156,  No  3778,  pp  1059-1066,  May 

1967.  8  p,  10  fig,  2  tab,  56  ref. 

Descriptors:  'Water  shortage,  'Desert,  Xerophilic 

animals. 

Identifiers:  'Arthropods. 

The  structural  and  functional  mechanisms  of 
arthropods  are  considered  which  are  important  in 
relation  to  the  water  shortage  and  high  tempera- 
tures found  in  the  desert.  Factors  which  enabled 
arthropods  to  survive  in  desert  regions  were 
discussed.  Some  of  these  were  size,  water  loss 
through  integuments,  water  loss  through  spiracles, 
tolerance  of  water  loss,  temperature  tolerance,  ox- 
idation water,  and  absorption  of  water  vapor.  It  was 
concluded  that  despite  their  small  size,  arthropods 
may  be  highly  adapted  for  life  in  xeric  conditions. 
W68-01069 


EDAPHIC  RANGE  AND  COHABITATION  OF 
SOME  MALLEE  EUCALYPTS  IN  SOUTH- 
EASTERN AUSTRALIA, 

Melbourne  Univ.,  Parkville,  Victoria;  Soil  Conser- 
vation Authority  of  Victoria,  Kew,  Victoria. 
R.  F.  Parsons,  and  J.  N.  Rowan. 
Aust  J  Bot,  Vol  16,  pp  109-116,  1968.  8  p,  1  fig,  3 
tab. 

Descriptors:  'Trees,  Brush,  'Rainfall,  'Soil  tex- 
ture, Arid  climates,  Topography. 
Identifiers:  Eucalyptus  species. 

Species  of  Eucalyptus  showing  the  mallee  habit  are 
widespread  across  southern  Australia,  especially 
between  the  8  and  20  in.  mean  annual  rainfall 
isohyets.  Seven  mallee  eucalypts  which  occurred 
throughout  the  entire  area  were  selected  for  study. 
The  most  significant  single  soil  feature  affecting 
plant  growth  was  surface  texture.  Laboratory  and 
field  observations  showed  that  the  fertility  of  trie 
soils  increased  with  increasing  clay  content.  In  the 
climate  of  the  study  area,  water  supply  to  plants 
decreased  with  increasing  clay  content.  Species 
with  extensive  ranges  in  areas  wetter  than  18-19  in. 
mean  annual  rainfall  were  E.  incrassata  and  E. 
foecunda.  Species  whose  upper  limit  for  mean  an- 
nual rainfall  was  approximately  18-19  in.  included 
E.  oleosa,  E.  oleosa  var.  angustifolia,  E.  gracilis,  E. 
calycogona  and  E.  dumosa.  The  distribution  of  E. 
incrassata,  E.  oleosa  and  E.  oleosa  var.  angustifolia 
was  studied.  The  species  of  E.  calycogona  and  E. 
gracilis  were  confined  to  a  relatively  distinct  suite 
of  soils.  The  species  of  E.  incrassata  and  E.  foecun- 
da occurred  in  all  topographic  positions.  (Blecker- 
Ariz) 
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Field  02-WATER  CYCLE 
Group  21— Water  in  Plants 


W68-01078 

PERUVIAN  DESERT  MICE:  WATER  INDEPEN- 
DENCE' COMPETITION,  AND  BREEDING 
CYCLE  NEAR  THE  EQUATOR, 

California  Univ.,  Berkeley. 

Sdence,  VoTl60,  No  3827,  pp  552-553,  1968.  2  p. 

I  fig. 

Descriptors:  *Rodents,  Aestivation,  Dehydration. 
Identifiers:  *Sechura  Desert,  Water  independence. 

The  ecology  of  the  rodent,  Phyllotis  gerbillus,  was 
studied  in  the  arid  region  of  the  Sechura  Desert  of 
Northwestern  Peru.  The  native  mouse  was  able  to 
survive  on  dry  seed  without  drinking  water  while 
losing  about  8  percent  of  their  body  weight.  House 
mice  were  also  able  to  tolerate  dehydration,  and  in 
some  areas  may  displace  the  native  mouse.  One 
Phyllotis  gerbillus  displayed  the  ability  to  reduce 
water  loss,  especially  pulmonary  evaporation,  by 
aestivation  at  temperatures  of  about  25  deg  C.  ( Af- 
fleck-Ariz) 
W68-0I081 

MOISTURE  STRESS  IN  A  VEGETATIONAL 
CONTINUUM  IN  THE  SONORAN  DESERT, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  03F. 

For  abstract,  see  . 

W68-01103 

MOISTURE  AND  TEMPERATURE  REQUIRE- 
MENTS FOR  GERMINATION  OF  THREE  AN- 
NUAL SPECIES  OF  MEDICAGO, 

CSIRO,  Canberra.  ACT,  Division  of  Plant  Industry. 
WD  Andrew 

Australian  J  of  Exp  Agr  and  Animal  Husb,  Vol  5. 
No  1 9,  pp  450-452,  Nov  1965.  3  p,  3  fig.  1  tab. 

Descriptors:  *Germination. 

Identifiers:    Moisture    requirements,    *Medicago. 

Australia. 

Germination  requirements  for  moisture  and  tem- 
perature were  determined  for  Med icago  minima. 
M  truncatula  and  M.polymorpha  in  a  semi-arid  re- 
gion of  southern  Australia  where  ability  to  ger- 
minate within  a  few  days  after  rain  determines  su- 
cess  or  failure  of  a  species.  Germination  studies  of 
moisture  included  placing  seeds  in  water  and 
weighing  to  determine  weight  increments  due  to 
imbibition,  determ  ination  of  water  absorption  once 
germination  had  commenced  and  the  influence  of 
varying  atmospheres  of  osmotic  pressure  on  ger- 
mination. It  was  found  in  all  three  species  water  up- 
take was  most  rapid  in  the  first  two  hours.  In  five 
hours  M. minima  was  almost  fully  imbibed  while 
M  polymorpha  and  M.truncatula  took  longer.  In- 
creasing the  tension  had  a  depressive  effect  on  ger- 
mination of  M.polymorpha  while  M. minima  was 
stimulated  at  0  to  3  atmospheres.  Temperature 
requirements  were  studied  using  constants  of  15 
deg,  20  deg,  25  deg,  and  30  deg.  Temperature 
requirements  for  germination  were  M. minima  is 
greater  than  M.truncatula  is  greater  than 
M.polymorpha.  (Affleck-Ariz) 
W68-01107 

XEROPHYTIC  STRUCTURES  IN  THE  ROOTS 
OF  DESERT  SHRUBS, 

Hebrew  Univ.,  Jerusalem,  Israel. 

ChenGinzburg. 

Ann  of  Botany,  N  S,  Vol  30,  No  1 19.  pp  403-418, 

July  1 966.  1 6  p,  4  fig.  2  tab,  50  ref. 

Descriptors:  'Shrubs,  *Root  systems,  Xerophytes, 
Desert  plants.  Arid  climates.  Habitats,  Saline  soils, 
Sampling,  Halophytes,  Cytological  studies.  Plant 
physiology,  *Dicots,  "Vascular  tissues,  'Environ- 
mental effects,  Soil  water  movements. 
Identifiers:  Negev  Desert,  Israel,  Root  cap. 

The  study  attempted  to  ascertain  to  what  extent  dry 
and  salty  habitats  influence  root  structure  of  their 


natural  .egetation.  Structures  of  30  perennial 
dicotyledonous  species,  which  grow  in  five  dif- 
ferent habitats  in  the  Negev  were  compared.  Sam- 
ples from  the  seedling  roots  were  taken  2-5  cm 
above  the  uppermost  cell  layer  of  the  root  cap.  The 
graph  of  measurements  of  the  width  of  the  caspari- 
an  strips  in  the  different  species  indicated  in 
gradient  existed  from  the  salty  habitats  down  to  the 
loess  plains  and  the  river-beds,  which  were  the  less- 
saline  habitats.  A  number  of  hydrohalophytes 
which  had  a  fairly  deep  root  system  had  a  relatively 
small  area  of  the  primary  tracheae  in  transverse 
section  of  the  root  Reduction  of  the  cortex  in 
xerophytes  increased  the  diffusion  gradient 
between  the  soil  solution  and  the  central  cylinder, 
thus  enhancing  water  movement.  The  ratio 
between  the  quantitative  development  of  the  cor- 
tex and  the  central  cylinder  in  xerophytes  was  con- 
trary to  that  in  mesophytes.  (Blecker-Ariz.) 
W68-0U70 


GEOGRAPHIC  DISTRIBUTION  AND  FACTORS 
AFFECTING  THE  DISTRIBUTION  OF  SALT 
DESERT  SHRUBS  IN  THE  UNITED  STATES, 

USGS,     Water     Resources     Division,     Denver, 

Colorado. 

F  A.  Branson,  R.  F  Miller,  and  I.  S.  McQueen. 

J  of  Range   Management,  Vol   20,  pp  287-296, 

1967.  10  p,  7  fig.  5  tab,  27  ref. 

Descriptors:  "Salt  tolerance,  'Soil  moisture.  Saline 
soils.  Soil  properties.  Vegetation  establishment. 
Plant  groupings,  "Moisture  stress.  Shrubs,  Desert 
plants.  Distribution  patterns,  'Systematics. 
•Halophytes.  Osmotic  pressure.  Soil-water-plant 
relationships.  Distribution  patterns. 
Identifiers:  *Salt  desert  shrubs 

The  origin  of  salt  desert  shrub  vegetation  was 
given.  Four  published  classifications  of  intermoun- 
tain  shrub  vegetation  and  a  new  classification  based 
on  maximum  salt  tolerances  and  water  relation- 
ships were  presented.  The  distribution  of  salt  desert 
shrub  communities  together  with  the  geographic 
distribution  of  salt  desert  shrub  species  and  some 
causative  factors  for  the  presence  of  salt  desert 
shrub  communities  were  given  Soil-moisture  rela- 
tionships were  the  primary  cause  of  the  different 
plant  communities.  Quantities  of  soil  salts  appeared 
to  be  important  as  a  cause  of  community  dif- 
ferences. (Blecker-Ariz.) 
W68-01176 

2J.  Erosion  and 
Sedimentation 

RATES  OF  EROSION  AND  SOIL  FORMATION 

(IN  THE  HUMID  AND  ARID  SUBTROP1CS  OF 

THE  USSR),  „  ,,.._ 

Ryazan  Agricultural  Institute,  Ryazan,  USbK 

A.M.Burykin. 

Soviet  Soil  Sci,  Vol  6.  pp  688-700,  Jan  1966.  13  p. 

7  tab,  40  ref. 

Descriptors:  'Erosion,  'Soil  formation.  Humid  cli- 
mates. Arid  climates.  Climatology,  'Precipitation, 
'Temperature,  'Fertility  cultivation,  Soil  moisture. 
Humus.  Nitrates,  Soil  properties,  Land  use. 
Identifiers:  USSR. 

The  natural  processes  of  soil  formation  and  accu- 
mulation of  elements  that  promote  soil  productivity 
are  quite  slow.  The  main  factors  influencing  the 
rates  of  erosion  and  soil  formation  are  climate 
(amount  of  precipitation  and  temperature),  relief 
and  agricultural  activity.  Soil  erodibihty  in  the  arid 
subtropics  is  12  times  or  more  greater  than  in  the 
humid  subtropics.  Fertility  may  decrease  rapidly  as 
a  result  of  continuous  cultivation,  especially  in  and 
hot  regions  where  heating  of  the  soil  is  much  more 
vigorous  than  in  humid  regions  because  of  in- 
adequate moisture  and  high  air  temperatures^ Since 
a  water  deficiency  is  a  negative  factor  in  soil  forma- 
tion in  hot  arid  regions,  any  change  in  soil  moisture 
that  may  be  caused  by  the  relief,  influences  the  spe- 
cies composition  and  density  of  the  vegetation  and 


consequently  the  rate  of  soil  formation.  The  rate 
artificial  restoration  of  fertility  of  eroded  soils  is 
10  times  that  of  natural  restoration.  (Blecker-Aru 
W68-01169 


SAND     DISPERSION     IN     A     LABORATOl 
FLUME,  ,  „.  .,  1 

Colorado  State   Univ.,  Department  of  Civil  t 
gineering.  Fort  Collins. 
Tsung  Yang. 
PhD  Thesis. 

Descriptors:  'Flumes,  'Sediment  transpo 
•Dispersion,  'Computer  programs,  'Stochas 
processes,  Sediment  discharge,  Sedimentoloj 
Mass  transfer,  Digital  computers,  Mathemati 
studies,  Synthetic  hydrology,  Sediment-water  int 
faces.  Boundary  processes. 
Identifiers:  'Sediment  dispersion,  Aris  momi 
equations.  Mass-conservation  equations. 

A     general      1 -dimensional     stochastic     mo 

describes  and  predicts  the  longitudinal  dispers 

of  sand  or  pollutants  that  move  with  bed  load  un 

conditions  of  steady  uniform  flow.  The  paramel 

used   can   be   obtained   either  from   longitudi 

dispersion  and  transport  data,  or  from  bed  confi 

ration  data,  or  both.  Statistical  analysis  o(  rip 

bed  configurations  indicates  that  the  distributioi 

bed  elevation  closely  follows  a  normal  distribul 

and  may  be  ergodic.  Aris  moment  equations 

used  to  solve  the  problem  of  sand  dispersior 

suspended  sand  near  the  bed.  Aris  moment  ec 

tions   are    modified   forms   of  mass-conser\ai 

equations  for  transport,  deposition,  and  re-cntr 

meni  of  particles  in  suspension.  When  approp 

initial  and  boundary  conditions  are  used,  soluti 

of  the  Aris  moment  equations  and  the  1 -din 

sional  stochastic  model  analysis  agree  excellei 

In  flume  experiments,  radioactive  sand  parti 

were  used  as  tracers  for  ripple-  and  dune-flow  ( 

ditions   Both  longitudinal  displacement  and 

ance  of  distribution  increased  linearly  with  timi 

in  the  stochastic  model.  Experimental  longituc 

dispersion  curves  also  fit  the  stochastic  model  f; 

well.  Fortran  programs  for  the  Aris  moment  » 

tions  and  the  stochastic  model  are  included. 

napp-USGS) 

W68-01247 

VARIATIONS  OF  THE  HYDRAl 
ROUGHNESS  OF  ALLUVIAL  CHANNELS, 

U.  S.  Geological  Survey,  Tucson.  Ariz. 

For  primary  bibliographic  entry  see  Field  08B. 

For  abstract,  see  . 

W68-01273 

2K.  Chemical  Processes 

DETERMINATION  OF  MOLYBDENUM 
FRESH  WATERS  -  A  COMPARISON 
METHODS, 

U.S.  Geological  Survey. 
Marvin  J.  Fishman.  and  Edward  C.  Mallory,  Jr 
J  Water  Pollut  Contr  Federation.  Part  2,  pp 
R71,Feb  1968.  5  p.  1  tab.  8  ref. 

Descriptors:  'Chemical  analysis,  'Inorganic 
pounds,  'Aqueous  solutions.  'Trace  elen 
Colorimetry,  Flame  photometry,  Photon 
Spectrometers.  Spectroscopy,  Water  chemisti 
Identifiers:  'Molybdenum  analysis.  Atomic  at 
tion,  Dithiol  methods,  Thiocyanate  methods. 


Molybdenum  was  analyzed  using  4  dif 
methods  on  14  fresh  water  samples  ranging 
90-800  mg/1  in  total  dissolved  solids  and  0.W 
mg/l  in  molybdenum.  The  thiocyanate.  sp 
graphic,  dithiol-atomic  absorption,  and  i 
colorimetric  methods  were  used.  In  21  of  14 
pies,  molybdenum  values  found  by  spectroj 
were  lower  than  values  by  other  methods 
results  from  the  thiocyanate  and  dithiol  m< 
agree  more  closely.  Detailed  laboratory  proci 
are  given  for  all  methods.  Under  ideal  conditi 
little  as  0.001  mg/1  of  molybdenum  may  I 


:ted.  The  dithiol  method  is  preferred  if  only 
>lybdenum  is  to  be  determined,  and  the  spectro- 
iphic  method  is  preferred  for  multiple-con- 
luent  determinations.  The  results  obtained  are 
ssented  in  a  table.  (Knapp-USGS) 
S8-0I046 


SEARCH  ON  ELECTRORECLAMATION  OF 
LINE-ALKALI  SOILS, 

reau  of  Reclamation,  Denver,  Earth  Laboratory 

inch. 

rold  J.  Gibbs. 

ler  Soc  of  Agr  Eng,  Trans,  Vol  9,  No  2,  pp  164- 

),  1966.  6  p,  12  fig,  2  tab. 

scriptors:  'Saline  soils,  *Land  reclamation,  *A1- 
i  soils,  Leaching,  Electrical  studies,  *Direct  cur- 
t.  Calcium  carbonate,  Drainage,  Laboratory 
s.  Soil  chemical  properties, 
ntifiers:  'Electroreclamation. 

:  process  of  direct-current  electrical  treatment 
;  considered  for  reclaiming  alkali  and  saline-al- 
soils  at  Deaver,  Wyoming.  The  treatments 
e  to  leach  the  soil  with  water  alone  and  to  use 
er  plus  electricity.  Each  test  consisted  of  a 
like  block  of  soil  bounded  so  that  electricity 
confined  to  moving  in  a  direct  path  from  one 
of  the  box  to  the  other.  The  chemical  trends 
wn  may  be  considered  favorable  toward 
aiming  alkali  soil.  Electrical  treatment  appears 
iromote  calcium  carbonate,  which  is  generally 
vailable  for  exchangeable  sodium,  encourage 
acement  with  calcium,  and  increase  movement 
oluble  salts,  particularly  sodium  salts,  toward 
cathode.  Electrical  treatment  was  found  to  in- 
ise  the  reaction  of  carbonates,  thus  releasing 
ium  for  exchange.  Although  electricity  en- 
raged solution  movement  and  promoted  desira- 
reactions,  leaching  and  drainage  were  con- 
red  major  factors  in  carrying  the  undesirable 
erials  away.  In  the  laboratory  tests,  electrical 
tment  appeared  to  cause  a  desirable  environ- 
it  that  makes  leaching  and  drainage  more  effec- 
when  compared  to  similar  tests  without  elec- 
ty.  (Blecker-Ariz) 
i-01108 


ECTIVE  ION  ELECTRODE  SYSTEM  FOR 
ORIDE  ANALYSIS, 

joro  Co.,  Foxboro,  Mass. 

primary  bibliographic  entry  see  Field  07B. 

abstract,  see . 

1-01116 


OF     MERCUROUS      CHLORIDE      TO 
OVER     TRACE     AMOUNTS     OF    GOLD 
IM  WATERS, 
Geological  Survey,  Denver. 
.  Jenne,  T.  T.  Chao,  and  L.  M.  Heppting. 
]  Geol,  Vol  63 ,  No  3,  pp  420-421 ,  May  1968.  2 
ref. 

Tiptors:  *Chemical  analysis,  *Gold,  *Water 
sistry,  *Trace  elements,  Geochemistry,  Inor- 
:  compounds,  Filtration,  Membranes,  Solvent 
ictions,  Flame  photometry,  Spectroscopy. 
tifiers:  *Atomic  absorption  analysis, 
:hemical  prospecting. 

ecipitation  and  slurry  technique  for  recovery 
)ld  in  natural  waters  for  trace  determinations 
been  found  to  be  unreliable,  but  use  of  a  very 
mercurous  chloride  layer  on  a  membrane  filter 
ts  in  quantitative  recovery  of  gold.  The 
!""of  other  metals  does  not  interfere.  More 
95%  of  gold  in  the  range  of  0.00 1  to  0.05  ppb 
consistently  recovered  in  tests  of  the  method, 
minimum  reagent  necessary  was  I  g  for  2  in. 
sand  0.3  g  for  1  in.  filters.  Mercurous  chloride 
cles  sometimes  passed  0.45  micron  filters,  so 
nicron  filters  were  used.  The  solutions  were 
tied  with  HCI  to  minimize  sorption  of  gold  on 
ainers.  Recovery  was  independent  of  pH 
een  0.1  and  1 .2.  Flow  rates  up  to  100  ml/min 
used  but  lower  rates  yield  more  reproducible 


results.  For  atomic  absorption  analysis,  the  reagent 
and  membrane  may  be  dissolved  in  HBr  (10  ml) 
+NaBr  (0.25  g),  and  gold  extracted  with  MIBK  or 
ethyl  ether.  In  water  draining  Colorado  goldfields 
gold  concentration  is  generally  less  than  0.05  ppb 
and  20  liters  of  water  are  required  for  analysis  (K- 
napp-USGS) 
W68-01124 


ADSORPTION        CATALYZED       CHEMICAL 
HYDROLYSIS  OF  ATRAZINE, 

Wisconsin  Univ.  Madison. 

For  primary  bibliographic  entry  see  Field  03F. 

For  abstract,  see . 

W68-01246 


A  FLEXIBLE  COMPUTER  PROGRAM  FOR 
EVALUATION  OF  EMISSION  SPECTROMET- 
RY DATA, 

Woods  Hole  Oceanographic  Inst. 

For  primary  bibliographic  entry  see  Field  07C. 

For  abstract,  see . 

W68-01252 


PHYSICAL-CHEMICAL  PROPERTIES  OF 
NATURALLY  OCCURRING  POLYELEC- 
TROLYTES-  (PART)  1,  SODIUM  HUMATE, 

U  S  Geological  Survey,  Denver. 
Robert  L.  Wershaw,  and  Patricia  J.  Burcar. 
Proc  of  3d  Annu  Water  Resources  Conf,  San  Fran- 
cisco, Calif,  Nov  8-10,  1967,  pp  351-364,  1967  14 
p,  6  fig,  2  tab,  36  ref. 

Descriptors:  *Chemical  properties,  *Soils  chemis- 
try, *Humic  acids,  Water  chemistry,  Molecular 
structure,  Biochemistry,  Analytical  techniques,  Ar- 
tificial recharge. 
Identifiers:  *Polyectrolytes. 

Almost  all  soils  contain  natural  polyelectrolytes,  of 
which  humic  acid  is  the  most  important  that  in- 
teract with  pollutants  and  must  be  understood  for 
water-spreading  recharge  projects.  The  organic 
matter  in  soil  affects  toxicity  of  herbicides  and 
leaching  rates  of  pesticides.  Humic  acid  is  the 
akalisoluble,  acid-insoluble,  amorphous,  brown  to 
black  fraction  of  soil.  It  is  not  known  whether 
humic  acid  is  a  single  substance,  a  mixture  of  re- 
lated compounds,  or  an  unrelated  mixture.  Infrared 
spectra  suggest  that  humic  acid  is  primarily  aro- 
matic. Polarography  shows  that  6-8%  of  humic  acid 
consists  of  carbon  yl  groups.  Electron  paramagnetic 
resonance  studies  show  free  radicals.  Under  al- 
kaline conditions  electron  spin  increases,  suggest- 
ing a  quinhydrone  or  hydroquinone  behavior  pat- 
tern. Temperature  dependent  studies  suggest  two 
types  of  radical  species.  Several  different  molecu- 
lar-weight fractions  have  been  determined. 
Although  these  data  suggest  a  wide  variety  of 
humic  acids,  molecular  sieve  chromatographic  stu- 
dies indicate  a  group  of  several  different  size  frac- 
tions, and  diversity  of  molecular  weights  might  be 
representative  only  of  different  size-fraction  pro- 
portions. X-ray  scattering  data  suggest  several  sizes 
of  particles  or  a  single  particle  type  with  electron- 
density  stratification.  ( Knapp-USGS ) 
W68-01253 


CHEMICAL  GEOHYDROLOGY, 

U.  S.  Geological  Survey,  Water  Resources  Div 

Menlo  Park,  Calif. 

John  D.  Hem. 

Proc  of  Nat  Symp  on  Ground-Water  Hydrol,  Amer 

Water  Resources  Ass,  pp  107-1 12,  Nov  6-8,  1967. 

6  p,  2  fig,  4  ref. 

Descriptors:       *Geochemistry,       *Groundwater, 

♦Water  chemistry,  *Hydrogeology,  Soil  chemistry, 

Physiochemical  properties. 

Identifiers:  'Chemical  geohydrology,  Equilibrium 

chemistry. 

Chemical  geohydrology,  or  the  study  of  the  chemis- 
try of  water-rock  systems,  is  reviewed.  Waters  may 
be  classified  by  naming  dominant  anions  and  ca- 
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tions.  By  using  graphs  and  pattern  diagrams, 
general  similarities  and  differences  among  waters 
may  be  emphasized.  Recent  work  stresses  applica- 
tion of  the  principles  of  equilibrium  chemistry  to 
water  systems.  Rock  composition,  temperature, 
concentration,  circulation  patterns,  and  biological 
processes,  all  of  which  are  related  to  climate  and 
hydrology,  influence  concentrations  of  solutes  and 
ionic  species  derived  from  rocks.  Equilibrium 
reasoning  must  be  used  cautiously  in  rock-water 
systems.  Some  reactions  are  to  slow  in  flowing 
water  to  reach  equilibrium.  Some  solution  products 
immediately  react  irreversibly  to  form  other 
minerals.  More  detailed  studies  of  field  conditions 
than  are  usually  made  in  groundwater  investiga- 
tions are  necessary  to  provide  sufficient  data  For 
chemical  geohydrologic  work.  (Knapp-USGS) 
W68-01263 

2L.  Estuaries 


SEDIMENTATION  IN  ONSLOW  BAY  (IN 
GUIDEBOOK  FOR  FIELD  EXCURSIONS, 
GEOLOGICAL  SOCIETY  OF  AMERICA, 
SOUTHEASTERN  SECTION), 

Geological  Society  of  America,  Southeastern  Sec- 
tion, Durham,  N.  C. 
William  J.  Cleary,  and  Orrin  H.  Pilkey. 
Southeastern  Geol  Spec  Publ  No  1,  pp  1-17,  Apr 
1968.  17  p,  17  fig,  19  ref. 

Descriptors:  *Sedimentation  rates,  *Bays,  *Cur- 
rents  (Water),  Estuaries,  Continental  shelf,  Sea 
water,  North  Carolina,  Shoals,  Coastal  plains, 
Sands,  Particle  size,  Fresh  water,  Salinity. 
Identifiers:  Piedmont  sediments,  *Heavy  minerals, 
Florida  current,  G  ulf  Stream,  Relict  fauna. 

Sediment  sources  and  rate  and  pattern  of  deposi- 
tion in  bays  on  the  North  Carolina  Continental 
shelf  are  discussed.  Slow  rate  of  sedimentation  in 
Onslow  Bay  is  attributed  to  lack  of  large  river 
discharge  into  the  bay  and  to  limited  exchange  of 
sediment  from  adjacent  Long  and  Raleigh  Bays. 
Residual  sediments  in  Onslow  Bay  contain  an  un- 
stable heavy  minerals  suite  similar  to  sediments  of 
Piedmont  rivers.  Since  Coastal  Plain  rivers  that 
drain  only  Tertiary  terranes  empty  into  Onslow 
Bay,  it  is  evident  that  much  of  the  bay  sediment  is 
transported  by  inter-em  bayment  currents  from 
Long  and  Raleigh  Bays,  which  receive  runoff  from 
Piedmont  streams  that  carry  waters  with  heavy 
minerals.  Main  sources  of  water  in  the  embayment 
are  the  warm  and  very  saline  Florida  current,  the 
less  saline  Carolinian  Coastal  waters,  and,  periodi- 
cally, currents  from  the  Virginia  Coastal  areas. 
Axis  of  the  Gulf  Stream  is  20  mi  seaward  from  the 
100  fathom  contour;  the  meandering  sharply- 
defined  edge  of  the  Florida  current  often  comes  as 
close  inshore  as  Lookout  shoals.  Bottom  movement 
is  onshore  at  a  rate  of  0.5  mi  per  day .  ( Lane-USGS ) 
W68-01262  B 


SUSPENDED  SEDIMENT  OF  THE  NORTHERN 
CHESAPEAKE  BAY, 

Johns  Hopkins  Univ.,  Chesapeake  Bay  Institute, 

Baltimore,  Maryland. 

J.  R.  Schubel. 

Johns  Hopkins  Univ.  Chesapeake  Bay  Inst  Tech 

Rep  35,  264  p,  Mar  1968.  88  fig,  16  tab,  56  ref,  4 

append. 

Descriptors:  'Suspended  load,  'Sedimentation 
rates,  'Bays,  'Estuaries,  Particle  size,  Sediment 
load,  Runoff,  Sediment  discharge,  Provenance, 
Clays,  Silts,  Organic  matter,  Beach  erosion. 
Identifiers:  'Chesapeake  Bay,  'Suspended  sedi- 
ment, Susquehanna  River,  Suspended  organic 
matter. 

Suspended  sediment  of  the  northern  Chesapeake 
Bay  was  studied  by  determining  the  concentrations 
of  total  suspended  solids  and  of  combustible  or- 
ganic matter.  Suspended  sediment  concentration 
was  always  greater  than  5  mg/liter  with  maximum 
values  of  1 10  mg/liter  in  Mar  during  peak  river 
flow.  Combustible  organic  matter  concentration 
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was  highest  in  spring  and  summer,  averaging  nearly 
5  mg/liter,  and  lowest  in  winter  at  3  mg/liter. 
Suspended  sediment  exceeded  140  mg/liter  at  peak 
flow  at  mouth  of  the  Susquehanna,  the  principal 
source  of  fluvial  sediment.  Except  for  times  of  peak 
discharge,  concentration  of  sediment  in  the  bay 
was  higher  than  in  the  river.  In  80%  of  samples  the 
mean  projected  diameter  of  particles  was  between 
1.4  and  2.0  microns.  Mean  Stokes  diameter  was 
from  2.3  to  12.2  microns.  Illite  was  the  most  com- 
mon mineral.  The  Susquehanna  discharged  0.6  mil- 
lion metric  tons  of  sediment  between  1  April  1966 
and  31  March  1967,  70%  of  it  at  peak  discharge  in 
late  February  and  early  March.  About  0.1  million 
tons  originated  from  coastal  erosion.  A  net  sedi- 
mentation rate  of  2-3  mm  per  year  is  indicated.  The 
pattern  of  sedimentation  is  net  deposition,  with  flu- 
vial domination  at  times  of  high  runoff,  and  resedi- 
mentation  and  resuspension  the  rest  of  the  year. 
(Knapp-USGS) 
W68-01268 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3 A.  Saline  Water  Conversion 


NEW  CONCEPTS  FOR  DESALTING  BRACKISH 
WATER, 

Bechtel  Corp.,  Vernon,  Calif. 

William  A.  Homer. 

J  Amer  Water  Works  Assoc,  Vol  60,  No  8,  pp  869- 

88 1 ,  Aug  1 968.  1 3  p,  9  fig,  3  tab,  1 5  ref. 

Descriptors:  *  Desalination  plants,  *  Flash  distilla- 
tion, 'Nuclear  energy,  Electrodialysis,  Vapor  com- 
pression distillation,  Ion  exchange,  Membrane 
processes,  Reverse  osmosis.  Solar  distillation. 
Identifiers:  *Sulphate-bisulphate  cycle,  Clearator 
brine,  Polyelectrolytes. 

Summary  data  are  provided  in  this  conference 
paper  dealing  with  various  concepts  of  desalting 
brackish  water.  Tabular  data  are  presented  on  a 
dual-purpose  power  and  desalting  plant  capable  of 
producing  1,800,000  kw  of  electricity  using 
nuclear  energy  and  150  mgd  of  desalted  sea  water 
using  heat  from  nuclear  reactors.  A  combination 
plant  provides  low-cost  energy  to  the  distillation 
process  (energy  requirement  data  tabulated).  A 
flow  diagram  of  a  desalting  plant  process  illustrates 
the  multi-stage  flash  distillation  method  of 
desalination.  A  cross  section  of  a  large  multi-stage 
flash  plant  shows  the  flashing  brine,  condensing 
tubes,  and  product  water  trough.  It  is  noted  that  the 
multi-stage  flash  distillation  continues  to  be  the 
most  widely  used  of  the  distillation  processes.  A 
simplified  diagram  of  the  multiple-effect  distillation 
process  is  provided;  it  uses  the  principle  of  boiling 
rather  than  flashing.  Summary  data  are  also  pro- 
vided on:  solar  distillation,  electrodialysis,  ion- 
exchange,  new  desalting  process,  freezing 
processes,  freezing-compression,  direct  contact 
freezing  and  the  hydrate  formation  process.  (L- 
laverias-USGS) 
W68-0I126 


conduct,  encourage  and  promote  research  into 
methods,  processes  and  plant  designs.  Recommen- 
dations arc  to  be  made  for  the  construction  of 
demonstration  plants.  Research  into  by-products  of 
the  conversion  process,  and  the  costs  of  such 
process  is  directed.  Broad  powers  are  granted  to 
the  Secretary.  Cooperation  with  the  Department  of 
Defense  and  other  Federal  agencies  is  provided  for, 
and  the  results  of  all  studies  resulting  from  Govern- 
ment expenditure  are  to  be  made  available  to  the 
public.  The  Secretary  is  authorized  to  sell  water 
and  by-products  resulting  from  the  operations  and 
is  directed  to  make  reports  to  Congress.  An  ap- 
propriation is  authorized.  The  Secretary  is  directed 
to  construct  five  demonstration  plants,  each  using  a 
different  process,  and  in  a  different  geographic 
area.  Various  other  requirments  and  authorizations 
are  made  in  connection  with  these  plants.  (R.  F. 
Williams-FIa) 
W68-01323 

3B.  Water  Yield  Improvement 


WATER  RESEARCH  AND  DEVELOPMENT. 

42  USCA  Sec  1951  -  1958g,  pp  5-16,  1964.  12  p 
(66  Stat  328). 

Descriptors:  'Desalination,  Federal  Government, 
♦Legislation,  Saline  water,  Administrative  agen- 
cies, Administration,  *Desalination  plants. 
Desalination  processes,  Water  quality,  *Pilot 
plants.  Water  resources  development,  Consump- 
tive use. 
Identifiers:  Secretary  of  the  Interior. 

Congressional  policy  is  to  provide  for  low-cost, 
large  scale  production  of  water  suitable  for  benefi- 
cial consumptive  uses  from  saline  and  brackish 
water.  The  Secretary  of  the  Interior  is  directed  to 


A  STATISTICAL  INVESTIGATION  OF  PER- 
SISTENCE IN  THE  ISRAELI  ARTIFICIAL 
RAINFALL  STIMULATION  EXPERIMENT, 

Hebrew  Univ.,  Jerusalem,  Israel. 

K  R.  Gabriel,  Y.  Avichai,  and  Raya  Steinberg. 

J  of  Applied  Meteor,  Vol  6,  No  2,  pp  323-325, 

April  1967.  3  p,  6  tab. 

Descriptors:    *  Rainfall,    'Cloud    seeding,    *Dry 
seasons.  Summer,  Winter,  Weather  modification. 
Persistence,      Statistical      methods.      Analytical 
techniques. 
Identifiers:  Israel. 

The  question  of  whether  Agl  (silver  iodide)  can 
somehow  persist  in  a  target  region  and  produce 
delayed  seeding  effects  weeks  and  months  after 
release  was  discussed.  A  winter  season  experiment 
with  a  randomized  cross-over  design  using  four 
areas  was  used.  The  apparent  effect  of  seeding  was 
strongest  in  the  first  short  season  of  1 96 1 .  It  is  a  pri- 
ori unlikely  that  persistence  could  carry  over  to  the 
dry  summer  between  one  seeding  season  and  the 
next.  There  was  no  evidence  of  within-season  per- 
sistence. Since  the  standard  errors  of  the  means  are 
so  large,  they  could  have  obscured  the  slight  day- 
to-day  persistence  if  it  existed.  None  of  the  tests 
described  had  shown  any  statistical  evidence  of 
persistence,  of  either  long  or  short  duration,  of  ef- 
fects of  Agl  seeding  of  clouds.  (Blecker-Anz) 
W68-01094 

AVAILABILITY  OF  GROUND  WATER  IN  THE 
HICKMAN  QUADRANGLE,  KENTUCKY-MIS- 
SOURI-TENNESSEE, 

US  Geological  Survey. 

T.  W.  Lambert. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-181,   1 

sheet,  1 968.  1  map,  2  tab,  4  ref. 

Descriptors:  'Groundwater,  ♦Hydrologic  data, 
♦Aquifers,  *Water  quality,  'Water  levels.  Water 
wells,  Hydrogeology,  Water  table.  Water  sources. 
Water  yield,  Kentucky,  Chemical  analysis. 
Identifiers:  Jackson  Purchase,  Kentucky,  Hickman 
quadrangle. 

Abundant  groundwater  supplies  are  available  in  the 
Hickman  area,  in  the  Mississippi  valley,  west-cen- 
tral Fulton  County,  Kentucky;  at  present  little  is 
being  used.  The  most  important  aquifers  are  the 
Quaternary  alluvium  and  Eocene  sands.  A  water- 
availability  map  shows  where  water  may  be  ob- 
tained and  the  quality  to  be  expected.  The  alluvium 
may  be  over  200  ft  thick,  but  the  deepest  well 
penetrates  only  165  ft.  Depth  to  water  ranges  from 
0  to  25  ft  below  land  surface  near  the  Mississippi 
River  at  low  stage.  The  Eocene  sands  are  about 
1,300  ft  thick  and  dip  generally  southward 
Hickman's  city  well  field  pumped  about  285,000 
gpd  in  1966.  Potential  yield  of  wells  in  the  Eocene 
aquifer  may  be  as  much  as  2,000  pgm.  Wells  in  the 
deeper  part  of  the  sand  may  flow.  W  ater  in  the  allu- 
vium is  very  hard  and  contains  292-536  ppm  total 


solids.  Iron  and  manganese  are  present  in  objec 
tionable  quantities.  Water  in  the  Eocene  sand  is  ei 
cellent  and  improves  with  depth.  Total  solids  rang 
from  100-300  ppm.  A  geologic  section  describt 
the  lithology  and  hydrology  of  rocks  from  Creai 
ceous  to  Recent.  A  map,  scaled  1 :24,000,  sho« 
availability  of  water,  location  of  wells,  and  qualil 
of  water.  (Knapp-USGS) 
W68-01122 


INTERIM  APPRAISAL  OF  OKLAHOM 
BASINS  PROJECT,  OKLAHOMA:  WATE1 
THE  KEY  TO  OKLAHOMA'S  FUTURE. 

U.S.  Bureau  of  Reclamation,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  06B. 
For  abstract,  see . 
W68-01I31 


MINERALS  AND  WATER,  BUTLER  COUNT 
ALABAMA. 

Geological  Survey  of  Alabama,  University,  Ala. 

Geol  Surv  of  Ala  Inform  Ser  36,  37  p,  1967.  5  ta 
1 2  ref. 

Descriptors:  'Water  resources,  ♦Groundwati 
♦Surface  waters,  'Water  quality,  'Aquife 
Alabama,  Water  wells.  Data  collections,  Wal 
levels,  Water  yield,  Discharge  (Water),  Strea 
flow,  Peak  discharge,  Low  flow. 
Identifiers:  'Butler  County,  Alabama,  'Well  da 
Annual  streamflow. 

The  water  resources  of  Butler  County,  Alabai 
are  described  as  part  of  a  report  on  the  geoloi 
mineral  resources,  and  water  resources  of  1 
county.  Groundwater  evaluation  is  based 
records  of  188  wells  and  I  spring.  The  princi] 
aquifers  are  sand  beds  in  the  Eutaw,  Ripley,  a 
Nanafalia  Formations,  and  limestone  beds  in  I 
Clayton  Formation,  of  upper  Cretaceous 
Cenozic  age.  A  map  and  cross  section  indie 
maximum  depths  necessary  for  wells  that  i 
produce  0.5  mgd;  depths  needed  for  domestic  w< 
are  also  mapped.  Water  from  the  Ripley  Formati 
is  generally  soft,  and  water  from  the  other  aquif 
ranges  from  soft  to  hard.  Chloride,  iron,  and  ha 
ness  contents  are  shown  on  maps.  Average  runol 
1 9  in.  or  0.9  mgd  per  sq  mi.  Many  of  the  stream! 
the  western  part  of  the  county  are  intermittent, 
the  northwest  the  water  is  moderately  hard  dur 
flood  flow  and  hard  during  low  flow.  In  the  east 
water  is  soft  during  flood  flow  and  moderately  h; 
during  low  flow.  In  other  parts  of  the  county  s 
face  water  is  soft.  All  stream  water  has  less  than 
ppm  content  chlorides.  (Knapp-USGS) 
W68-01137 

GROUND-WATER   RESOURCES  OF  THE  I 
PALACHIAN  REGION, 

U.S.  Geological  Survey. 

Granville  G.  Wyrick. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-295 

sheet,  1968.  8  map,  text,  74  ref. 

Descriptors:  'Groundwater,  'Water  w( 
♦Hydrologic  data,  ♦Water  yield,  ♦Appalact 
Mountain  Region,  Aquifers,  Hydrogeology,  W; 
sources.  Cost  analysis,  Unit  costs,  Evaluat 
Geology.  Discharge  (Water). 
Identifiers:  ♦Hydrologic  atlas,  Groundw; 
development  cost. 

Data  on  the  occurrence  and  availability  of  gro« 
water  and  the  cost  of  developing  groundwater ! 
plies  for  the  Appalachian  region  are  compiled  fi 
published  and  unpublished  reports.  Specific  sin 
formation  is  not  given.  The  atlas  consists  of  4  sh 
of  2  maps  each  on  a  scale  of  about  50  mi  pel 
The  maps  show  location  of  the  region,  geoli 
geologic  features  favoring  groundwater  oc 
rence.  groundwater  discharge  to  streams  n 
imum  yield  of  wells,  costs  of  well  fields  yieldn 
mgd.  cost  of  groundwater,  and  optimum  groi 
water  development  at  indicated  costs.  A  thorc 
explanation  accompanies  each  map  (Kn 
USGS) 
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W68-01140 


WATER    RESOURCES   OF   THE    SALISBURY 
AREA,  MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
Durward  H.  Boggess,  and  Sumner  G.  Heidel. 
Maryland  Geol  Surv  Rep  of  Invest  No  3,  69  p, 
1968.  28  fig,  12  tab,  10  ref,  1  append. 

Descriptors:  *Water  resources,  'Groundwater, 
•Surface  waters,  *Water  quality,  *Water  yield, 
Aquifers,  Hydrogeology,  Flow  characteristics,  Du- 
ration curves,  Data  collections,  Logging  (Record- 
ng),  Maryland. 
Identifiers:  Salisbury,  Maryland. 

Large  quantities  of  good-quality  groundwater  and 
surface  water  are  available  for  development  in  the 
Salisbury  area,  Maryland.  The  surface-water  runoff 
s  about  18  in.  per  yr  and  is  largely  undeveloped, 
[he  Pleistocene  Salisbury  Formation  is  the  prin- 
:ipal  aquifer  and  supplies  most  of  the  8  mgd  used  in 
he  area.  Its  estimated  safe  yield  is  45  mgd.  Con- 
unctive  development  of  surface  and  groundwater 
upplies  will  yield  about  1  mgd  per  sq  mi,  or  about 
10  mgd  from  the  area.  Large  unused  supplies  of 
groundwater  are  available  from  the  Naylor  Mill  Bu- 
ied  alluvial  channel  in  which  the  Salisbury  Forma- 
ion  is  about  230  ft  thick.  Yields  of  3,000-4,000 
pm  may  be  obtained  from  wells  in  the  thicker 
arts  of  the  formation.  Smaller  quantities  of  water 
re  available  from  the  Miocene  Manokin  and  Nan- 
icoke  artesian  aquifers,  which  are  used  only  where 
he  Pleistocene  sediments  are  thin  or  contain  poor 
'ater.  The  deeper  water,  however,  is  not  as  good  as 
tost  of  the  water  from  Pleistocene  sediments.  (K- 
app-USGS) 
V  68-01 141 


OTENTIAL    APPLICATIONS    OF    NUCLEAR 
XPLOSIVES       IN      DEVELOPMENT      AND 
IANAGEMENT     OF    WATER    RESOURCES-- 
RELIMINARY  CANVASS  OF  THE  GROUND- 
WATER ENVIRONMENT, 
I.  S.  Geological  Survey, 
or  primary  bibliographic  entry  see  Field  08H. 
or  abstract,  see . 
/68-01142 


ELECTED  HYDROLOGIC  DATA,  SAN  PITCH 
IVER  DRAINAGE  BASIN,  UTAH, 

.  S.  Geological  Survey. 

.B.Robinson,  Jr. 

tah  Div  of  Water  Rights,  Basic-Data  Release  No 

»,44  p,  1968.  1  fig,  1  plate,  8  tab,  1 1  ref. 

escriptors:  *Data  collections,  *Hydrologic  data, 
jroundwater,    *  Surface    waters,    Water    wells, 
ogging  (Recording),  Discharge  (Water),  Water 
lahty.  Springs,  Water  levels,  Utah, 
entifiers:  San  Pitch  River  basin,  Utah. 

ata  collected  in  a  groundwater  resources  in- 
stigation of  the  San  Pitch  River  drainage  basin 
[ring  1964-67  are  presented.  Data  collected  since 
130  are  appended.  The  data  include  records  of 
lected  wells,  records  of  selected  springs,  water 
vels  in  observation  wells,  drillers'  logs  of  wells,  in- 
rpretations  of  geophysical  and  drillers'  logs, 
ream  discharges,  chemical  analyses  of  waters 
am  wells,  springs,  and  streams.  Specific  con- 
ictance  of  water  from  streams  at  measured  or 
timated  discharge  rates  is  tabulated.  A  map, 
aled  4  mi  per  in. ,  shows  location  of  wells,  springs, 
id  surface  water  sampling  sites.  (Knapp-USGS) 
68-01 146 


EROPHYTIC  STRUCTURES  IN  THE  ROOTS 
F DESERT  SHRUBS, 

sbrew  Univ.,  Jerusalem,  Israel. 

>r  primary  bibliographic  entry  see  Field  021. 

>r  abstract,  see 

68-01170 


SUPPLY. 

Arizona  Interstate  Stream  Commission,  Phoenix. 

In  Report,  Ariz  Water  Res,  Chapter  I,  pp  1  -3 1 ,  Oct 
1967.  32  p,  7  plate,  13  tab. 

Descriptors:  *Water  supply.  Water  resources 
development,  Groundwater,  Rainfall  disposition. 
Recharge,  Overdraft,  Watersheds  (Basins),  In- 
terstate commissions,  'Hydrologic  cycle,  Evapora- 
tion, Surface  waters,  Water  quality,  River  systems, 
Precipitation  (Atmospheric),  *Runoff,  'Reser- 
voirs, *  Lakes,  Floods,  Hydrogeology. 

The  Arizona  Interstate  Stream  Commission  con- 
ducted a  study  of  Arizona's  water  resources.  The 
problem  of  supply  was  one  aspect  dealt  with.  Of  a 
total  area  of  114,000  sq  miles  only  334  sq  miles 
were  found  to  be  water  surface.  Annual  precipita- 
tion had  a  state  wide  variation  from  3  inches  in 
desert  areas  to  30  inches  in  some  mountain  areas 
with  the  major  portion  occurring  in  July,  August 
and  September.  All  groundwater  was  derived  either 
directly  or  indirectly  from  rainfall  or  some  form  of 
precipitation.  Only  1%  of  the  total  annual 
precipitation  contributed  to  recharge  and  natural 
groundwater  recharge  did  not  equal  groundwater 
withdrawal  by  pumps.  More  than  95%  or  approxi- 
mately 75  million  acre  feet  was  lost  through 
evapotranspiration.  Drainage  was  by  three  in- 
terstate river  systems:  the  Colorado,  Gila  and  Little 
Colorado  Rivers.  The  study  area  was  divided  into 
four  parts  on  the  basis  of  aforementioned  river 
systems  and  the  fourth  comprised  Sulpher  Springs 
Basin  and  other  Mexican  drainage  areas.  Total 
water  supply  was  estimated  at  nearly  10  million 
acre  feet  and  included  the  overdraft  of  ground- 
water which  was  estimated  to  be  3  million  acre-feet 
annually.  (Affleck -Ariz.) 
W68-01181 


PLANNING   FOR   WATER   RESOURCE 
DEVELOPMENT. 

Arizona  Interstate  Stream  Commission,  Phoenix. 
For  primary  bibliographic  entry  see  Field  06B. 
For  abstract,  see . 
W68-01185 


ELECTRONIC  ANALOG  MODELING  AS  AN 
AID  IN  WATER  RESOURCE  INVESTIGA- 
TIONS, 

Soil  Conservation  Service,  Salt  Lake  City,  Utah. 
Erlend  B.  Warnick. 

Pap  No  68-233,  Annu  Meeting,  Amer  Soc  Agr  Eng 
Logan,  Utah,  June  1968.  16  p,  7  fig,  1  tab,  2  ref. 

Descriptors:  *Electric  analogs,  'Analogs,  Elec- 
tronic equipment,  Crops,  Electronics,  Simulation, 
Water  resources,  Water  supplies,  Watersheds, 
Hydrology,  Hydrologic  data,  *  River  basins, 
Drainage  basins,  Runoff,  Land  resources,  Irriga- 
tion, Irrigation  efficiencies,  *Streamflow,  Un- 
derground water  storage,  Water  management, 
Aquifers,  Water  utilization. 

Identifiers:  Sevier  River  Basin,  Utah,  *Hydrologic 
models.  Root  zone,  Inflow,  'Analog  instruments. 
Water  use,  Effect. 

An  electronic  analog  model  capable  of  simulating 
condition  s  affecting  water  supply  and  use  was  used 
to  study  water  and  land  resources  in  the  Sevier 
River  Basin,  Utah.  The  study  was  made  by  the 
Agricultural  Research  Service,  Soil  Conservation 
Service,  and  the  Utah  Water  Research  Laboratory 
at  Logan.  Monthly  data  input  for  the  model  in- 
cluded: ( 1 )  total  irrigation  diversions  to  cropland 
area,  (2)  irrigation  water  pumped  from  wells,  (3) 
precipitation,  (4)  cropland  potential  consumptive 
use,  (5)  wetland  potential  consumptive  use,  (6) 
tributary  runoff,  (7)  river  inflow  into  model  area, 
(8)  reservoir  releases,  and  (9)  river  and  ground- 
water flow  from  model  area.  Investigators  obtained 
an  understanding  of  relation  and  timing  of  the  vari- 
ous hydrologic  processes  in  a  shorter  time  and  with 
less  expenditure  than  they  could  have  using  con- 
ventional methods.  The  probable  effects  on  the 
flow  of  the  river  and  on  the  ground-water  basins 


caused  by  potential  soil  and  water  conservation 
programs  were  determined  before  these  programs 
were  put  into  effect.  (USBR) 
W68-01232 


FLOODS  IN  THE  MAYAGUEZ  AREA  OF  PUER- 
TIO  RICO, 

U.  S.  Geological  Survey. 

I.  J.  Hickenlooper. 

U.  S.  Geol  Surv  Hydrol  Invest  Atlas  HA-288,  1 

sheet,  1968.  4  fig,  1  map. 

Descriptors:  'Floods,  'Stage-discharge  relations, 
'Puerto  Rico,  Hydrologic  data. 
Identifiers:  'Mayaguez,  'Flood  frequency,  'Flood 
profiles,  Water  surface  contours,  Atlas. 

In  relation  to  hydrologic  investigation  of  the 
Mayaguez  Area  of  Puerto  Rico,  an  atlas  (scale 
1:20,000)  is  presented  to  illustrate  1933  and  1963 
flooded  agricultural  lands.  The  greatest  known 
flood  on  Rio  Yaguez  occurred  on  Mar  3,  1933, 
when  24-hr  precipitation  of  1 7.40  in.  was  recorded 
at  Mayaguez.  Flood  stage-  and  discharge-frequency 
relations  at  Calle  Post  are  shown  graphically.  Flood 
profiles  of  the  maximum  elevations  of  the  water 
surface  for  specific  floods  along  arbitrarily  chosen 
base  lines  show  on  the  map.  Water  surface  con- 
tours are  drawn  on  the  basis  of  floodmarks  and  are 
good  indicators  of  water-surface  elevations  in  most 
inundated  areas.  Maximum  depth  of  flooding  can 
be  estimated  at  any  point  in  the  inundated  areas  for 
the  flood  of  July  30,  1963,  by  subtracting  the 
ground  elevation  from  the  water-surface  elevation 
(i.e,  water-surface  contours  on  the  map).  (L- 
laverias-USGS) 
W68-01272 


WATER     SUPPLY:     SUGGESTED     FEDERAL 
REGULATION, 

LoisG.  Forer. 

Harv  L  Rev,  Vol  75,  No  2,  pp  332-349,  Dec  1961 

1 8  p,  74  ref. 

Descriptors:  'Administrative  decisions,  'Federal 
government.  Water  supply,  Beneficial  use, 
Reasonable  use,  Interstate  compacts,  'Federal 
power  act,  'Hydrologic  cycle.  River  basin  develop- 
ment, Watershed  management. 
Identifiers:  Constitutional  law,  Water  Conservation 
Act. 

Private  action  and  existing  mechanisms  for  public 
action,  such  as  interstate  compacts,  are  inadequate 
to  cope  with  the  increasing  water  shortage.  Local 
water  law,  be  it  riparian  or  appropriation,  fails  in 
that  it  provides  no  adequate  forum  for  weighing 
public  interest  in  the  development  of  a  region, 
comparative  costs,  and  alternative  uses.  Nor  does  it 
provide  for  a  consideration  of  ground-water 
resources  as  an  integral  part  of  surface  waters  being 
allocated.  High  costs,  inadequacy  of  limiting  deci- 
sion making  boundaries,  and  conflicting  interests  in 
development  projects  without  an  agency  to  resolve 
them  are  discussed  as  problems  requiring  an  exer- 
cise of  federal  power.  Jurisdiction  of  federal 
government  over  rivers  for  water  supply  purposes 
could  be  coextensive  with  jurisdiction  for  power  or 
economic  development.  Citing  the  gap  between 
technological  feasibility  and  legal  structure  as  the 
critical  obstacle  to  government  regulation,  the 
author  proposes  the  creation  of  a  federal  adminis- 
trative agency  with  planning  and  regulatory  power 
over  water  resources  modeled  after  the  Federal 
Power  Commission.  ( MacMillan-Fla ) 
W68-01317 


WATER  SUPPLY  ACT  OF  1958. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01342 


MISSISSIPPI    WATER-USE    LAWS    AND    AD- 
MINISTRATION, 

Institute  of  Law  and  Government,  School  of  Law, 
Georgia  Univ.,  Athens. 
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Field  03-WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3B— Water  Yield  Improvement 


For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01351 

EASTERN    LAWS    CONCERNING    MINIMUM 
STREAM  FLOWS  AND  IMPOUNDMENTS, 

Institute  of  Law  and  Government,  College  of  Law, 

U  of  Georgia,  Athens. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see  . 

W68-01357 


PROGRESS  REPORT. 

Board  of  Water  Commissioners,  State  of  Mississip- 
pi, Jackson,  pp  1  -5  1 ,  Jan  1 960.  5 1  p,  1 2  fig,  7  tab. 

Descriptors:  'Mississippi,  Legislation,  *Water 
resources  development,  Administrative  agencies, 
Hydrologic  data,  On-site  data  collection,  Legal 
aspects,  Prior  appropriation. 

This  is  a  report  by  Mississippi's  first  Board  of  Water 
Commissioners  near  the  end  of  their  four-year  ap- 
pointments. Activities  of  the  Board  include  the  is- 
suance of  permits  under  the  Water  Rights  Law,  in- 
formation and  educational  programs  for  the  public, 
and  the  inventory  of  surface  and  ground  water 
resources.  Studies  of  land  and  water  resources  have 
been  made,  but  much  more  information  is 
required.  It  is  recommended  that  a  water  quality 
program  be  established,  and  that  additional  funds 
be  provided  for  the  administration  of  a  more  com- 
prehensive water  resources  program.  The  report 
also  contains  the  Mississippi  Water  Rights  Law. 
W68-01367 

WATER     RIGHTS    LAW     IN     KENTUCKY 
WATER  SUPPLY  OF  KENTUCKY. 

Kentucky  Legislative  Research  Commission. 

Water  Rights  Law  in  Kentucky,  pp  21-54,  Feb 
1956.  33  p,  5  plate,  7  map,  9  ref. 

Descriptors:  *  Kentucky,  *  Water  supply, 
*Geomorphology,  'Watersheds         (Basins), 

Hydrologic  cycle,  Climatic  data,  Rainfall  intensity, 
Air  temperature,  Evapotranspiration,  Regions, 
Topography,  Surface  waters,  Low  flow,  Natural 
flow,  Droughts,  Groundwater,  Alluvium,  Water 
law. 

The  hydrologic  cycle  is  explained  with  the  use  of  a 
plate,  including  the  factors  which  affect  availability 
of  water.  Kentucky  has  a  continental  climate,  with 
an  average  annual  precipitation  over  45  inches. 
Average  and  extreme  temperatures  are  discussed, 
as  is  evapotranspiration.  Kentucky  is  divided  into 
six  major  physiographic  regions.  Each  of  these  re- 
gions is  divided  into  smaller  sections  and  discussed 
with  the  aid  of  maps.  The  discussion  focuses  on 
topography.  A  similar  analysis  with  a  map  centers 
on  Kentucky's  principal  drainage  basins.  8  river 
basins  are  covered.  The  majority  of  water  problems 
in  southeastern  states  are  related  to  distribution.  A 
plate  shows  the  fluctuations  of  average  stream 
flows  in  Kentucky.  A  map  shows  the  locations  of 
stream  gaging  stations  and  the  minimum  recorded 
flow  for  each  station.  Droughts  are  a  major  factor 
affecting  water  supply  in  Kentucky.  Because  of 
geological  formations,  good  supplies  of  ground- 
water are  not  available  in  Kentucky.  A  map  is  used 
to  illustrate  the  problem.  In  Kentucky,  an  owner  of 
land  has  an  absolute  right  to  all  percolating  water 
beneath  his  land.  Withdrawal  of  percolating  waters 
cannot  be  wasteful  or  malicious,  however,  without 
liability  to  other  owners. 
W68-01387 


RETARDATION    OF    EVAPORATION    FROM 
OPEN  WATER  STORAGES, 

Irrigation  Research  Station  Poondi,  Madras,  India. 
S.  Shanmugam. 

Irrig  and  Power  (India),  Vol  25,  No  1,  pp  61-67, 
Jan  1968.  7p,3fig,l  tab. 


Descriptors:     *  Evaporation    control,    'Alcohols, 
'Monomolecular  films,  Instrumentation. 
Identifiers:  India,  Poondi  Irrigation  Research  Sta- 
tion, Buderi  Lake. 

Reservoir  evaporation  loss  control  procedures 
were  field  tested  in  an  area  in  India  with  an  annual 
evaporation  of  5-7  ft.  Straight-chain  alcohols  may 
be  spread  to  cover  water  with  a  monomolecular 
film.  Cetyl  or  stearyl  alcohol  or  combinations  of 
both  were  particularly  adaptable  for  this  purpose. 
Evaporation  loss  was  reduced  20-25%.  Alcohol  was 
spread  3  ways:  in  turpentine  solution,  in  emulsified 
form,  and  in  powder  form.  The  solution  method 
was  found  to  be  the  most  practical,  considering 
costs  of  materials  and  their  transportation  to 
remote  areas.  The  amounts  needed  ranged  from 
0.1  to  0.8  pound  per  acre  depending  on  wind  con- 
ditions and  method  of  application.  ( Knapp-USGS ) 
W68-02256 

3C.  Use  of  Water  of  Impaired 
Quality 

FRESH  AND  SALINE  GROUND-WATER  ZONES 
IN  THE  PUNJAB  REGION,  WEST  PAKISTAN, 

US  Geological  Survey. 

Wolfgang  V.  Swarzenski. 

U  S  GeolSurv  Water-Supply  Pap  1608-1,  1968.  24 

p,  2  fig,  3  plate,  14  ref. 

Descriptors:  "Saturated  soils,  'Saline  soils,  'Saline 
water,  'Saline  water  systems,  'Groundwater,  Fresh 
water,  Water  pollution  sources.  Alluvium. 
Identifiers:  Punjab,  Pakistan. 

An  extensive  program  of  test  drilling  and  water 
sampling  undertaken  to  evaluate  hydrologic 
problems  related  to  waterlogging  and  soil  salinity 
has  furnished  data  for  the  delineation  of  fresh  and 
saline  groundwater  zones  in  the  alluvial  aquifers  of 
the  Punjab  region.  Fresh  groundwater  with  less 
than  500  ppm  total  dissolved  solids  content  is 
found  in  wide  belts  parallel  to  major  rivers  and  in 
other  recharge  areas.  The  fresh  groundwater  zone 
of  northeastern  Rechna  Doab  is  the  most  areally 
extensive  in  the  region;  it  is  1,700  feet  or  more  in 
thickness.  Fresh  groundwater  is  found  as  deep  as 
1 ,500  ft  near  the  Indus  River.  Saline  groundwater 
occurs  downgradient  from  recharge,  particularly  in 
the  central  part  of  interfluvial  areas;  generally, 
salinity  increases  away  from  recharge  areas,  but 
there  is  no  sharply  defined  salt-groundwater  body. 
The  groundwater  composition  grades  from  Ca-Mg 
bicarbonate  type  near  recharge  to  Na-Chlonde- 
bicarbonate-sulfate  types.  The  most  highly  mineral- 
ized waters  in  Punjab  are  Na-chlonde  types,  and  in 
the  Dera  Ismail  Khan  district  Na-sulfate  waters 
prevail.  Distribution  pattern  of  saline  zones  can  be 
explained  best  by  evaporation  from  the  water  table 
and  concentration  of  minerals  dissolved  from  the 
alluvial  aquifer.  (Knapp-USGS) 
W68-01039 


total  water  samples  had  negative  salt  index  and  the 
remainder  -  positive  salt  index.  Of  these  34.6  and 
25.0%  respectively  were  utilized  for  irrigation. 
Water  used  for  irrigation  also  had  a  salt  index 
between  7.19  and  59.34  with  the  total  salt  concen- 
tration up  to  6.82  me/1  and  were  utilized  for  irriga- 
tion. Classifications  based  on  Puri's  Salt  Index  or 
Eatons'  Residual  Alkalinity  agreed  with  actual 
utilization  of  water  in  this  region.  (Affleck-Ariz) 
W68-01091 


OUALITY  OF  GROUNDWATER  FOR  IRRIGA- 
TION IN  AHOR  DEVELOPMENT  BLOCK, 
JALORE  DISTRICT,  WESTERN  RAJASTHAN, 

Central  Arid  Zone  Research  Institute,  Jodhpur,  In- 

R  K  Saksena,  M.  L.  Sharma.and  H.  R.Jodha. 
Annals  of  Arid  Zone,  Vol  5,  No  2,  pp  204-218, 
1966.  1 5  p,  2  fig,  6  tab,  23  ref. 

Descriptors:  'Groundwater,  'Water  quality,  'Ir- 
rigation water,  Water  utilization,  Salts,  Sampling, 
Exploitation,  Alkalinity. 
Identifiers:  Rajasthan  Desert,  India. 

The  groundwater  of  the  Ahor  development  block, 
Jalore  District,  western  Rajasthan  was  sampled, 
analyzed  and  classified  according  to  known  classifi- 
cations and  their  applicability  on  the  basis  of 
utilization.  The  area  was  divided  into  four  zones  de- 
pending upon  the  safe  yield  from  wells  in  the  re- 
gion. It  was  found  59.6%  of  the  groundwater  was 
being  utilized  mostly  for  irrigation.  63.5%  of  the 


UNUSUAL    MONOMIXIS    IN    TWO    SALINE 
ARIZONA  PONDS, 

Arizona  State  Univ.,  Tempe,  Zoology  Dept. 
Gerald  A.  Cole,  Melbourne  C.  Whiteside,  and 
Robert  J.  Brown. 

Limnology  and  Oceanography,  Vol  12,  No  7,  pp 
587-591,1967.  8  p,  4  fig,  4  tab. 

Descriptors:  'Saline,  Runoff,  Seepage,  Evapora- 
tion, Cnlorophyta,  Phosphate. 
Identifiers:  * Monomixis,  Chloro-carbonates. 

A  study  of  the  unusual  temperature  cycle  and  other 
limnological  features  of  two  small  saline  ponds  was 
conducted  in  Arizona.  The  waters  are  carbonate- 
chloride  and  chloro-carbonate  with  pHs  which  vary 
between  8.4  and  10.0  during  the  year.  The  concen- 
tration of  orthophosphate,  ranging  up  to  500 
mg/liter,  was  considered  to  be  very  high.  Isother- 
my,  dichothermy,  mesothermy,  and  poikilothermy 
occur  during  the  year.  The  calculated  heat  budgets 
were  863  cal/cm  super  2  for  Green  Pond,  1 , 1 38  for 
Red  Pond.  The  saline  pools  stratify  chemically  dur- 
ing the  winter  and  circulate  in  the  summer.  The  cir- 
culation is  caused  by  the  increased  salinity  of  the 
vapor  waters  due  to  evaporation  while  stability  is 
brought  about  by  dilution  of  the  surface  water  by 
runoff  and  seepage.  The  green  alga,  Ctenocladus 
circinnatus,  was  found  in  both  ponds.  (Affleck- 
Ariz) 
W68-01095 

RESEARCH  ON  ELECTRORECLAMATION  OF 
SALINE-ALKALI  SOILS, 

Bureau  of  Reclamation,  Denver,  Earth  Laboratory 

Branch. 

For  primary  bibliographic  entry  see  Field  02K. 

For  abstract,  see . 

W68-0I108 


INDUS  RIVER  BASIN  STUDIES. 

Harvard  Univ.,  Cambridge,  Mass. 

Final  Rep  Sci  Adv  Secretary  Interior,  USD1, 
Washington,  D.  C,  1965.  308  p,  67  fig,  28  tab,  38 
ref,  10  append. 

Descriptors:  'Salinity,  'Linear  programming.  Ap- 
proximation method.  Digital  computers.  Con- 
straints, Economic  efficiency,  Groundwater  min- 
ing 'Irrigation  efficiency,  Irrigation  systems,  'Ir- 
rigation wells,  River  basins,  'Surface  irrigation 
Surface-groundwater  relationships.  Water  manage 
ment  (Applied). 

Identifiers:  Non-linear  programming.  Method  oi 
steepest  ascent,  Indus  River  Basin. 

An  extensive  report  on  the  Indus  River  Basin  stud) 
employing  Linear  programming  techniques  to  per 
form  suboptimizations  on  a  larger  non-lineai 
problem.  The  problem  was  to  determine  optimun 
allocations  of  surface  and  ground  water  supplier 
between  two  areas,  of  high  and  low  salinity,  in  thi 
Indus  River  Basin.  Several  simulation  models  of  tn< 
basin,  with  their  hydraulic  interactions  under  van 
ous  pumping  schemes,  were  introduced  as  a  foun 
dation  for  the  optimization  model.  Salinity,  sodium 
mining-export,  and  areal  loading  constraints  wen 
defined.  A  modification  on  the  method  of  steepes 
ascent  was  used  as  an  optimization  technique  ln< 
non-linear  objective  function  was  linearized  in  Ui< 
vicinity  of  a  feasible  solution  and  the  optimal  solu 
tion  was  found  by  standard  linear  programme 
techniques.  Results  of  the  Indus  study  were  tabte 
and  discussed. 
W68-01148 
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KECLAMATION  OF  ANCIENT  AGRICUL- 
rURAL  SOILS  IN  WAHIDI,  SOUTH  ARABIA, 

Empire  Cotton  Growing  Corp.,  London;  Dept.,  of 

\gnculture,  Federation  of  South  Arabia. 

V.  B.  Hearn,  D.  A.  Rijks,  and  D.  E.  Wilcox. 

:xp  Agr,  Vol  2,  No  4,  pp  279-296,  October  1 966.  8 

),  I  fig,  3  tab. 

)escriptors:  *Land  reclamation,  Soils,  Cotton, 
Plant  growth,  'Irrigation  practices.  Yield,  Timing, 
rrigation  efficiency,  Soil-water-plant  relationships, 
lilts.  Crop  response. 

"he  rehabilitation  and  utilization  of  ancient  silty 
oils  has  been  attempted  by  growing  cotton  as  the 
tain  cash  crop  under  irrigation  from  wells.  Growth 
i  the  early  years  was  poor  and  crop  failures  were 
equent.  A  heavier  pre-planting  irrigation  was 
roposed  to  overcome  the  physical  impedance  to 
rainage.  Data  indicated  that  heavy  pre-planting  ir- 
gation  was  necessary  to  avoid  poor  growth.  The 
Ktra  water  applied  was  available  for  growth  later 
i  the  season,  permitting  subsequent  irrigation  to 
e  reduced  without  loss  of  yield.  The  timing  and 
uantity  of  the  first  irrigation  after  planting  was  im- 
ortant.  (Blecker-Ariz.) 
'68-01177 


ISSOLVED-MINERAL   INFLOW    TO   GREAT 

\LT    LAKE     AND    CHEMICAL     CHARAC- 

ERISTICS  OF  THE  SALT  LAKE  BRINE:  SUM- 

IARY  FOR  WATER  YEARS  1960,  1961,  AND 

>64, 

S  Geological  Survey. 

>r  primary  bibliographic  entry  see  Field  02E. 

jr  abstract,  see . 

'68-01249 

D.  Conservation  in  Domestic  and 
Municipal  Use 


ITEGRATING  MANAGEMENT  OF  GROUND 
SD  IMPORTED  WATER  IN  LOS  ANGELES 

ilifornia      Agricultural      Experiment     Station, 

:rkelev. 

)bert  L.  Leonard. 

ilif  Agr,  Vol  19,  No  9,  pp  1 1-13,  Sept  1965.  3  p. 

:scriptors:  *Water  management  (Applied), 
ater  supply,  Water  rights,  Water  policy, 
Jroundwater,  'Surface  waters,  Water  distribu- 
m  (Applied),  Water  resources  development. 

tegration  of  management  of  imported  water  sup- 
es  and  groundwater  has  become  essential  in  Los 
lgeles  County  due  to  increased  water  demand. 
«>  approaches  contributing  to  needed  integration 
management  have  been  adjudication  of  in- 
'idual  pumping  rights  and  replenishment  of  over- 
»wn  basins  with  imported  water  purchased  by  a 
:al  public  district.  Used  in  conjunction  with  im- 
rted  surface  water  supplies,  groundwater  basins 
re  thought  to  be  useful  in  smoothing  fluctuating 
ter  needs.  A  variety  of  programs  were  proposed 
finance  replenishment.  (Affleck- Ariz) 
58-01193 


IE  HIERARCHY  OF  WATER  QUALITY, 

'rth  Carolina  Univ.,  Department  of  Environmen- 

Sciencesand  Engineering,  Chapel  Hill 

niel  A.  Okun. 

viron  Sci  and  Technol,  Vol  2,  No  9,  pp  672-675 

Jtl968.4p,5ref. 

scriptors:  *Water  supply,  'Sanitary  engineering 
ublic  utilities,   'Water  distribution  (Applied), 
istribution  systems, 
ntifiers:  'Dual  water  distribution  systems. 

e  use  of  dual  water  supply  svstems  is  proposed  as 
olution  to  the  problem  of  high  municipal  water 
nands.  Only  about  10%  of  municipal  water  is 
a  for  human  consumption  and  can  be  supplied 
i  separate  smaller  system.  The  rest  does  not  need 
x  potable  if  it  is  supplied  separate  from  drinking 


water;  it  may  be  virally  or  bacterially  contaminated 
to  some  extent  without  causing  severe  problems. 
Each  water  system  could  be  designed  for  optimum 
economy;  materials  and  pressures  suitable  for  the 
intended  use  need  not  be  the  same  for  both 
systems.  Reclaimed  waste  water  would  be  cheaper 
in  a  dual  system  because  it  would  require  less  treat- 
ment. Protection  from  cross  connections  is  the 
most  important  safety  measure  that  would  need  to 
be  undertaken.  (Knapp-USGS) 
W68-01257 


THE    EFFECTS    OF    VARYING    LAND    AND 
WATER  USE  ON  STREAMFLOW  REGIMEN, 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  04C. 

For  abstract,  see . 

W68-01261 


DECISIONS  RELATING  TO  DISTRIBUTION  OF 
PUBLIC  WATER  SUPPLIES, 

John  Marshall  Law  School,  Chicago. 

Frank  A.  Marston. 

John  Marshall  L  Q,  Vol  6,  No  4,  pp  539-554,  Jun 

1941.  16p,58ref. 

Descriptors:  Judicial  decisions,  Legal  aspects, 
Local  governments,  Water  contracts,  Conduit, 
'Water  injury,  'Cities,  'Pipelines,  Water  supply, 
Water  works,  Negative  pressure.  Municipal  water, 
'Damages. 

It  is  well  established  rule  that  the  operation  of 
public  works  such  as  water  works  by  a  municipal 
corporation  or  a  private  corporation  is  a  proprieta- 
ry function,  to  which  liability  will  attach  for 
negligence.  The  negligence  of  a  corporation,  or  its 
employee  or  agent  must  be  proved  by  the  party 
claiming  damage.  Damage  may  be  caused  by 
leakage  from  distribution  system  (usually  breaks  in 
pipes),  poor  water  quality,  structural  defects  in  the 
system,  lack  of  pressure  or  water,  substandard  or 
careless  construction  methods,  negligent  operation 
or  maintenance  of  the  system,  and  hazardous  con- 
ditions on  the  users  premises.  Each  of  these  areas  is 
elaborated  upon,  with  cases  given  as  examples. 
Emphasis  is  placed  upon  the  fact  that  not  only 
damage,  but  also  the  negligence  of  the  water 
authority,  must  be  proved. 
W68-01374 


WATER    RIGHTS    LAW    IN    KENTUCKY 
WATER  USE  IN  KENTUCKY. 

Kentucky  Legislative  Research  Commission. 

Water  Rights  Law  in  Kentucky,  pp  55-64,  Feb 
1956.  9  p,  3  tab,  Href. 

Descriptors:  'Kentucky,  'Water  utilization, 
'Water  users,  Domestic  water,  Stock  water,  Mu- 
nicipal water,  Statistics,  Water  shortage,  Volume, 
Industrial  water,  Water  cooling,  Boiler  feed  water, 
Environmental  sanitation,  Irrigation  water, 
Economic  efficiency,  Costs. 

The  major  uses  of  water  in  Kentucky  are  for 
domestic  purposes,  municipal  supply,  industry,  ir- 
rigation, hydroelectric  power,  and  recreation.  Uses 
may  be  consumptive  or  non-consumptive. 
Domestic  use  has  the  highest  priority.  Statistics  on 
the  volume  of  water  used  domestically,  in  the  home 
and  by  livestock,  are  presented.  At  the  time  of  this 
study,  over  46  percent  of  Kentucky  citizens  were 
served  by  municipal  supplies.  Statistics  on  per 
capita  use,  municipal  water  shortages,  and  mu- 
nicipal pumpage  are  included.  Water  is  a  resource 
in  industry.  Water  use  in  industry  is  in  four  catego- 
ries: cooling,  processing,  boiler  feed,  and  sanitary 
and  service  purposes.  Each  is  discussed  along  with 
volume  requirements  and  a  table.  Irrigation  is 
becoming  more  important.  The  economics  of  ir- 
rigation is  considered.  Because  of  the  high  cost  of 
irrigation  systems,  the  need  should  be  clearly 
established  before  purchase.  A  table  provides  esti- 
mates on  annual  water  use  in  1955  by  categories, 
i.e.,  municipal,  industrial,  domestic  and  irrigation 
W68-01388  6 


3F.  Conservation  in  Agriculture 


RELATIVE  TURGIDITY  TECHNIQUE  FOR 
SCHEDULING  COTTON  (GOSSYPIUM  BIRSU- 
TUM)  IRRIGATION, 

U.  S.  Dept.  of  Agriculture,  Weslaco,  Tex.,  Agricul- 
tural Research  Service. 
L.  N.  Namken. 

Agronomy  J,  Vol  57,  No  1,  pp  38-41,  Jan-Feb 
1965.  4  p,  5  fig,  3  tab. 

Descriptors:  'Irrigation,  'Cotton,  Texas. 
Identifiers:  'Turgidity. 

Experiments  were  conducted  in  Weslaco,  Texas  to 
determine  whether  cotton  irrigations  could  be 
adequately  scheduled  according  to  variations  in  the 
relative  turgidity  of  the  plant  leaves  and  to  study 
what  effect  plant  moisture  stress,  during  the  various 
stages  of  plant  growth  might  have  on  the  growth 
and  yield  of  cotton.  Cotton  was  irrigated  when  the 
relative  turgidity  of  the  plant  leaves  sampled 
between  2:30  and  3:00  PM  reached  the  70  to  72%, 
64  to  66%,  and  60  to  62%  ranges,  respectively.  At 
approximately  72%  relative  turgidity  cotton  plants 
exhibited  visible  wilt  symptoms,  but  they  were  able 
to  endure  short  periods  of  severe  plant  moisture 
stress  without  significant  yield  reductions.  Long 
periods  of  moderate  to  severe  plant  moisture  stress 
during  the  bloom  stage  of  plant  growth  caused  sig- 
nificant yield  reductions. 
W68-01066 


RAFTS:  NEW  WAY  TO  CONTROL  EVAPORA- 
TION, 

Arizona  Univ.,  Tucson.  Water  Resources  Research 

Center. 

C.  Brent  Cluff. 

Crops  and  Soils  Magazine,  Vol  20,  No  2,  pp  7-9 

1967.  3  p,  3  fig. 

Descriptors:  'Evaporation  control,  Monomolecu- 
lar  films,  Water  tanks,  Arizona,  Reservoirs,  Costs. 
Identifiers:  'Rafts. 

Loss  of  water  from  small  ponds  is  a  serious  problem 
in  arid  climates.  Research  conducted  to  reduce 
evaporation  from  water  tanks  and  reservoirs  in  dry 
climates  with  the  use  of  several  types  of  rafts  and 
monolayers  was  reported.  The  costs  and  ad- 
vantages of  polyethylene,  wooden  frames, 
styrofoam,  aluminum  foil  bonded  to  polyethylene, 
and  concrete  rafts  were  discussed.  In  addition 
several  methods  are  described  for  reducing  wind 
shearing  stress  on  the  rafts.  Results  of  a  4-year 
study  on  the  use  of  monolayers  for  controlling 
evaporation  on  small  ponds  were  summarized.  It 
was  found  that  the  use  of  monolayers  became 
cheaper  as  the  size  of  the  reservoir  increased 
W68-01067 


TIME    OF    FERTILIZER    APPLICATION    ON 
DESERT  GRASSLANDS, 

Arizona  Univ.,  Tucson. 

J.  L.  Stroehlein,  P.  R.  Ogden,  and  Billy  Bahe. 

J  of  Range  Management,  Vol  21,  No  2,  pp  86-89 

1968. 4  p,  3  tab.  FF  ' 

Descriptors:  'Fertilizers,  'Soil  moisture,  Forage 
grasses,  Arizona. 

A  study  was  conducted  to  determine  the  proper 
time  to  fertilize  semi-arid  grasslands  in  Arizona  in 
relation  to  summer  rainfall  patterns  with  respect  to 
forage  production  and  quality.  The  fertilizers  used 
were  16-16-8  at  a  rate  of  75  lbs  N/acre  and  30-10-0 
at  a  rate  of  50  lbs  N/acre  for  1965  and  1966, 
respectively.  Fertilization  of  desert  grasslands  after 
the  start  of  the  summer  rainy  season  gave  the  best 
results  in  three  of  four  sites  studied.  Application  of 
fertilizer  after  the  first  rains  prevents  fertilizer 
losses  during  dry  seasons  and  assures  maximum 
response  from  grasses  because  it  is  just  prior  to  the 
time  of  the  greatest  demand  for  nutrients. 
W68-01068 
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Field  03-WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F— Conservation  in  Agriculture 


INFLUENCES  OF  PLANT  MOISTURE  STRESS, 
SOLAR  RADIATION,  AND  AIR  TEMPERA- 
TURE ON  COTTON  LEAF  TEMPERATURE, 

U.  S.  Dept.  of  Agriculture,  Weslaco,  Tex.  Agricul- 
tural Research  Service. 
C  L  Wiegand,and  L.  N.Namken. 
Agronomy  J,  Vol  58,  No  6,  pp  582-586,  Nov-Dec 
1966.  5  p,  3  fig,  3  tab,  22  ref. 


Descriptors:    *Moisture    stress,    Solar    radiation, 
♦Cotton,  Texas,  Transpiration. 
Identifiers:  'Leaf  temperature. 

Leaf  temperatures  vary  as  environmental  condi- 
tions and  the  availability  of  moisture  for  transpira- 
tion vary.  This  study  was  conducted  in  Weslaco, 
Texas,  to  investigate  the  effect  of  variations  in  plant 
moisture  stress  on  the  temperature  of  cotton  leaves 
and  on  the  temperature  difference  between  the 
leaves  and  air.  Results  showed  that  variations  in 
plant  moisture  stress  significantly  alter  leaf  tem- 
perature and  leaf  minus  air  temperature.  However, 
variations  in  insolation  must  be  carefully  monitored 
under  intermittent  cloud  conditions  to  account  for 
their  influences  on  plant  leaf  temperature. 
W68-01071 

EFFECT  OF  SOIL  SALINITY  ON  WATER 
POTENTIALS  AND  TRANSPIRATION  IN 
PEPPER  (CAPSICUM  FRUTESCENS), 

U.    S.    Dept.    of    Agriculture,    Riverside,    Calit. 
Agricultural  Research  Service. 
C  F  Ehlig,  W.R.Gardner,  and  M.Clark. 
Agronomy  J,  Vol  60,  No  3,  pp  249-253,  May-June 
1968.  5  p,  12  fig. 

Descriptors:  *Saline  soils,  Soil  moisture,  Transpira- 
tion. . 
Identifiers:  *Water  potential,  Pepper. 

A  study  of  the  relationship  between  the  com- 
ponents of  water  potential  in  pepper  plant  to  those 
in  the  soil  as  a  function  of  time  as  the  plant  ex- 
tracted water  from  a  salinated  soil  was  conducted 
at  the  U.S.  Salinity  Laboratory,  Riverside,  Califor- 
nia The  relation  of  transpiration  rate  to  soil  water 
content  and  water  potential  was  also  investigated 
and  compared  with  nonsaline  cases.  The  difference 
between  the  leaf  water  potential  and  the  soil  water 
potential  was  the  same  for  both  treatments.  The 
relative  transpiration  rate  was  reduced  at  a  much 
higher  soil  water  content  for  the  saline  than  for  the 
nonsaline  case. 
W68-01072 


SPECIES  TRIALS  IN  THE  SEMI-ARID 
SOUTHWEST  OF  NEW  SOUTH  WALES  PART 
I-GRASSES  AND  LEGUMES, 

R.  M.Jones,  and  W.  A.Muirhead.  ,,„„„,  , 
J  of  Soil  Conservation  Serv  of  N  S  W ,  Vol  22,  No  2, 
pp  102-1 1 1 ,  April  1966. 16  p,  3  fig,  30  ref. 

Descriptors:    'Grasses,    'Legumes,    'Vegetation 

regrowth,  'Rainfall. 

Identifiers:  Barrell  medic,  Harbinger  medic. 

The  article  summarized  results  from  preliminary 
testing  of  introduced  and  native  species  that  would 
give  greater  stability  to  the  vegetative  cover  and  in- 
crease pasture  production.  Trials  were  in  localities 
with  an  average  annual  rainfall  of  9-14  inches.  A 
description  of  the  soils  in  the  area  was  given.  Spe- 
cies were  considered  under  five  headings:  annua 
winter  legumes,  annual  winter  grasses,  perennial 
winter  grasses,  perennial  summer  grasses  and 
summer  legumes.  Of  the  annual  legumes,  barrel 
medic,  both  standard  and  173  strains,  and  harb- 
inger medic  showed  the  most  promise,  the  latter 
species  appeared  especially  suited  for  light  soils. 
Summer  perennial  grasses  had  generally  shown 
slightly  more  promise  than  winter  perennial 
grasses. 
W68-01074 


SPECIES      TRIALS      IN      THE      SEMI-ARID 
SOUTHWEST  OF  NEW  SOUTH  WALES  PART 


II-NATIVE  SHRUB  TRIALS  IN  THE  HAY  DIS- 
TRICT, 

W.  A.Muirhead,  and  R.M.Jones. 

J  of  the  Soil  Conservation  Serv  of  N  S  W,  Vol  22, 

No  3,  pp  1 38-146,  July  1966.  9  p,  6  fig,  1  tab. 

Descriptors:    'Shrubs,    'Arid    climates,    'Clays, 
♦Saline  soils,  Infiltration,  Sodium. 
Identifiers:  Saltbush. 

After  the  drought  years  ending  in  the  I940's  there 
were  many  scalds  (claypans)  in  the  arid  Hay  dis- 
trict (9-14  inches  of  annual  rainfall)  of  southwest 
New  South  Wales.  The  soils  were  generally  clays  or 
clay  loams  of  high  salinity,  extremely  low  infiltra- 
tion, high  exchangeable  sodium  and  a  marked  in- 
stability to  wetting,  resulting  in  a  characteristic 
sealed  and  slaked  surface.  The  sowing  into  a 
plowed  scald  treatment  consisted  of  two  trials: 
complete  plowing  and  saltbush  trials  and  the  sow- 
ing into  reclaimed  scald.  The  seven  complete  plow- 
ing trials  were  complete  failures  as  far  as  scald 
reclamation  was  concerned.  Under  all  sowing  con- 
ditions on  scald  and  reclaimed  scald,  perennial  salt- 
bush has  been  the  outstanding  species,  and  on  areas 
where  all  the  sown  specied  died,  it  gave  the  best 
persistence.  The  saltbushes'  positive  attributes 
were  relatively  reliable  establishment,  vigorous 
growth,  persistence  both  in  ungrazed  and  grazed 
conditions,  spread  by  seed  and  ease  with  which 
seeds  could  be  collected.  (Blecker-Ariz) 
W68-0I075 


RAINFALL    COLLECTION    FOR    DOMESTIC 
WATER  SUPPLIES, 

Arizona  Univ.,  Tucson. 

W.  G.  Matlock,  and  R.  J.  Shaw. 

Progressive  Agr  in  Ariz,  Vol  18,  No  4,  pp  10-11, 

July-August  1966.  2  p,  3  fig. 

Descriptors:  'Water  harvesting,  'Rainfall,  Water 
supply.  Arid  climates,  'Asphalt,  'Plastics. 

The  feasibility  of  collecting  rainfall  for  domestic 
and  cattle  water  supply  has  been  studied  since  1958 
in  the  arid  Catalina  Mountain  foothills  near  Tuc- 
son, Arizona.  The  study  also  tested  the  duration 
and  maintenance  requirements  of  two  surfacing 
materials.  Average  collection  efficiency  for  the 
water-catching  plastic  was  about  75%,  with  effi- 
ciencies as  high  as  90%  for  larger  rains.  The  entire 
8-mil  black  poly-vinyl  plastic  sheet  deteriorated 
and  had  to  be  replaced  after  27  months.  The 
second  surface  material  consisted  of  building  paper 
placed  between  2  coats  of  asphalt.  The  surface 
which  is  still  in  good  condition  was  covered  with  a 
single  layer  of  pea  gravel  to  protect  against  wind 
damage  and  sunlight.  Maximum  collection  efficien- 
cy of  60  to  70%  was  obtained  for  rains  of  about  an 
inch.  (Blecker-Ariz) 
W68-01079 

LANDFORMING  FOR  LEACHING  OF  SALINE 
SOILS  IN  A  NONIRRIGATED  AREA, 

Agricultural  Research  Service,  Bush  land,  Texas. 
Leon  Lyles  and  R.R.Allen. 
J  soil  and  Water  Conserv,  Vol  2 1 ,  No  2,  pp  5  /-60, 
March-April  1966.  4  p,  7  fig,  2  tab. 

Descriptors:  Leaching,  'Saline  soils,  'Land  form- 
ing, Sampling,  Soil  profiles,  Water  table,  Crop 
response.  Rainfall  disposition. 
Identifiers:  Rio  Grande  Valley. 

A  study  was  conducted  on  a  selected  nonirrigated 
soil  profile  in  the  lower  Rio  Grande  Valley  of  Tex- 
as The  saline  areas  occur  as  'islands'  or  salt  spots 
randomly  scattered  among  nonsaline  soils  The 
study  was  based  on  the  hypotheses  that  the  salt  load 
in  these  'islands'  could  be  reduced  in  the  upper 
profile  by  eliminating  or  offsetting  the  differences 
between  saline  and  nonsaline  areas.  To  determine 
the  effect  of  land  leveling  alone,  soil  samples  were 
analyzed  semiannually  from  a  transect  across  a  10- 
acre  level  field  and  compared  to  samples  taken  in  a 
similar  transect  across  an  adjoining  10-acre  non- 
leveled  field.  Land  leveling  alone  and  land  leveling 


combined  with  diking  caused  a  net  salt  removal  in 
the  0-3  foot  zone.  Rainfall  was  not  sufficient  to 
remove  and  maintain  soluble  salts  at  a  low  level. 
Lowering  the  soil  surface  of  the  saline  'islands'  in 
order  to  retain  rainfall  and  collect  runoff  from  sur- 
rounding leveled  nonsaline  areas  effectively 
reduced  salt  loads  in  the  6-foot  profile.  The  success 
of  the  surface-lowering  method,  however,  de- 
pended upon  rainfall  andwater  table  conditions. 
W68-01087 


GROUND  WATER  IN  ECONOMIC  DEVELOP- 
MENT, .       , 
Utah  State  Univ.,  College  of  Engineering,  Logan. 
Dean  F.  Peterson. 

Groundwater,  Vol  6,  No  3,  pp  33-41,  May-June 
1968.  9  p,  5  fig,  3  tab. 

Descriptors:    'Groundwater    mining,    'Economic 
impact,    'Water   resources  development,   Wells, 
Salinity,  Saturated  soils,  Water  utilization,  Irriga- 
tion practices,  Hydrologic  budget. 
Identifiers:  West  Pakistan,  Israel. 

Development  of  ground  water  supplies  in  Israel  and 
West  Pakistan  has  resulted  in  new  economic  oppor- 
tunities. Over  half  of  Israel's  water  is  supplied  by 
ground  water.  This  has  made  it  possible  to  manage 
for  both  quality  and  quantity  and  use  surface  sup- 
plies and  reclaimed  sewage  as  firm  rather  than  mar- 
ginal sources.  All  possible  natural  sources  of  water 
supply  will  be  utilized  by  1975.  Israel's  next  step 
will  then  be  desalination  of  seawater.  Development 
of  surface  supplies  in  the  nearly  level  Indus  Plain  of 
West  Pakistan  has  resulted  in  the  threat  of  water 
logging  and  salinity  to  some  25  million  acres  of  ir- 
rigated land,  even  though  supplies  were  less  than 
half  adequate  for  good  productivity.  Ground  water 
development  «us  initiated  by  the  government  and 
3,500  tube  wells  of  about  3  cubic  feet  per  second 
were  drilled.  Private  enterprise  installed  another 
30,000  wells  each  having  one  third  the  capacity  of 
the  government  wells.  Reclamation  of  the  water- 
logged and  saline  lands  was  rapid  and  successful. 
(Blecker-Ariz) 
W68-01090 


WATER  IN  WEST  PAKISTAN, 

Syracuse  University,  Syracuse,  Maxwell  School  ot 

Citizenship  and  Public  Affairs. 

For  primary  bibliographic  entry  see  Field  06t. 

For  abstract,  see . 

W68-01096 

MICROMORPHOLOGICAL   STUDY   OF  SOU 

CRUSTS 

Arizona  Agricultural  Experiment  Station,  Tucson. 
D.  D.Evans,  and  S.WBuol. 
Soil  Sci  Soc  Amer,  Proc,  Vol  32,  No  1.  pp  19-22 
1968.  4  p,  6  fig. 

Descriptors:    'Penetration.   Infiltration,   Arizona 

Compaction. 

Identifiers:  'Soil  crusts. 

Desert  soil  crusts  were  studied  in  Arizona  b; 
preparing  and  examining  thin  sections  taken  nor 
malto  the  soil  surface.  Photomicrographs  of  tlui 
sections  were  presented  which  illustrated  dd 
ferences  encountered  among  different  soils  an 
among  different  management  practices  of  the  sam 
soil  The  crusts  are  common  features  of  soil  sui 
faces  in  arid  and  semiarid  regions.  Water  applied  l 
crusted  soil,  whether  by  irrigation  or  rainfall,  wi 
usually  penetrate  the  soil  very  slowly,  making  u 
rigation  difficult.  Seedling  emergence  and  the  u 
terchange  of  oxygen  and  carbon  dioxide  also  wet 
hampered  by  the  soil  crusts  (Affleck-Ariz) 
W68-01097 


A  PRELIMINARY  STUDY  ON  THE  EFFECT  O 
ARTIFICIALLY  CREATED  LAYERS  IN  SAND 
SOILS  ON  YIELD  OF  ALFALFA, 

Cairo  Univ.;  National  Research  Center.  EI-AzlU 
Univ. 
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.bdalla  Z.  El  Abedeine,  Mohamed  Radwan,  and 

athy  M.  A.  Maklad. 

Soil  Sci,  UAR,  Vol  7,  No  1 ,  pp  45-49,  1967.  5  p,  1 

ib. 

escriptors:    'Alfalfa,    *Crop    production,   Crop 

:sponse,  Sands,  Soil  moisture,  Asphalt,  Economic 

lability. 

lentifiers:  'Sandy  soils,  United  Arab  Republic, 

)il  layers.  Plots. 

x  treatments  using  various  combinations  of  farm 
anure,  sprayed  asphalt,  canvas,  parchment  paper, 
id  plastic  were  tested  to  study  the  increase  of  al- 
Ifa  yields  on  sandy  soils  as  a  result  of  employing 
i  artificially  created  deep  layer  of  asphalt  and 
astic.  The  asphalt  layer  was  made  by  spraying 
elted  asphalt  at  the  bottom  of  a  60  centimeter 
rrow.  All  the  treatments  which  received  manure 
:lded  at  least  twice  as  much  as  the  control.  Treat- 
ents  which  received  manure  plus  the  impervious 
jrer  yielded  significantly  more  than  the  treatment 
lich  received  manure  only.  A  layer  made  of 
phalt  sprayed  over  a  canvas  carpet  gave  the  best 
suits.  Since  the  differences  in  yield  between  the 
nvas,  parchment  paper  and  plastic  were  not  sig- 
jicant,  the  practicality  of  their  use  may  depend 
on  the  considerations  such  as  cost  of  material, 
iistance  to  decomposition  and  the  cost  of  appli- 
tion.  (Blecker-Ariz) 
68-01099 


[EHARVEST  WATER  STRESS  FOR  VALLEY 
GAR  BEETS, 

lifornia  Univ.,  Davis. 

V.  Ferry,  F.  J.  Hills,  and  R.  S.  Loomis. 

lifAge,  Vol  19,  No6,pp  13- 14,  June  1965.  2  p. 

scriptors:  *Sugar  beets,  Irrigation,  San  Joaquin 
Hey,  Fertilizers, 
mtifiers:  *  Water  stress. 

jreviously  was  assumed  sugar  beets  which  have 
:n  subject  to  water  stress  will  produce  less  sugar 
I  acre  than  plants  irrigated  to  within  a  few  days 
harvest.  To  test  this  assumption  a  sugar  beet 
ip  in  the  San  Joaquin  Valley  was  irrigated  for  the 
t  time  30,  20,  and  10  days  prior  to  harvest 
rogen  rates  of  80,  160,  240,  and  320  lbs/acre 
re  utilized  to  test  the  effect  of  water  stress  under 
Ferent  levels  of  nitrogen  fertility.  It  was  found 
ponse  of  water  stress  was  independent  of 
rogen  fertilization.  The  sucrose  concentration  of 
its  was  1 .2  percentage  points  higher  for  severely 
ted  plants.  The  increase  was  essentially  linear 
I  increased  0.06  percentage  point  for  each  addi- 
lal  day  of  stress.  Fresh  weight  of  roots  decreased 
6  ton  per  acre  with  each  day  of  stress.  The  loss, 
vever,  did  not  result  in  a  net  loss  of  income. 
ecker-Ariz) 
'8-01101 


IISTURE   STRESS    IN   A    VEGETATIONAL 
NTINUUM  IN  THE  SONORAN  DESERT, 

io  State  Univ.,  Columbus. 

nelG.  Klikoff. 

er  Midland  Natur,  Vol  77,  No  1 ,  pp  128-137 

'7. 10  p,  7  fig,  2  tab. 

icriptors:  'Moisture  stress,  Arizona,  Phenology, 
ntifiers:  Turgidity,  Vegetation  continuum. 

tierous  observations  of  desert  vegetation  were 
ie  north  of  Phoenix,  Arizona  along  a  topo- 
5hic  gradient  which  extended  from  Paradise 
ley  to  Carefree  with  elevations  of  425  and  760 
ers  respectively.  The  vegetation  varied  from 
ier  widely  dispersed  low  shrubs  at  the  lowest 
ation  to  relatively  dense  tall  shrubs  at  the 
lest  elevation.  Measurements  of  relative  turgidi- 
a  measure  of  moisture  stress,  were  made  on 
is  collected  weekly  from  Feb  21  to  May  15, 
i  j1  J0Ur  stations  alon8  tne  gradient.  It  was 
eluded  that  the  vegetation  continuum  was  cor- 
ted  with  moisture  stress.  Phenological  data  sug- 
ed  that  differences  in  plant  moisture  stress 
ig  the  continuum  influenced  the  composition  of 
continuum  markedly.  (Affleck-Ariz) 


W68-01103 


A  COMPARISON  OF  GYPSUM  BLOCKS  AND 
EVAPORIMETERS  FOR  IRRIGATION  CON- 
TROL, 

Department  of  Agriculture,  Werribee,  Victoria, 

State  Research  Farm. 

L.  F.  Bartels. 

AustJof  Exp  Agr  and  Animal  Husb,  Vol  5,  No  19 

pp  453-457,  Nov  1 965.  5  p,  5  fig. 

Descriptors:  'Irrigation,  'Bouyoucos  blocks. 
Identifiers:  'Evaporimeters. 

A  comparison  of  predictability,  from  gypsum  block 
and  evaporimeter  measurements,  of  water  storage 
within  the  effective  root  zone  of  an  irrigated 
perennial  pasture  was  made  in  Australia.  Data  was 
collected  from  an  irrigation  experiment  in  which 
the  quantity  of  water  stored  in  the  top  two  feet  of 
soil  was  determined  for  each  treatment  immediate- 
ly before  irrigation.  These  readings  along  with  cor- 
responding average  moisture  bridge  readings  and 
evaporimeter  records  form  the  basis  of  the  com- 
parison. Using  regression  relationships  it  was 
shown  gypsum  block  resistance  was  a  better  guide 
to  water  storage  than  was  an  evaporative  index. 
Over  a  number  of  seasons  drift  in  block  calibration 
reduced  the  association  below  that  found  for  the 
evaporative  index.  (Affleck-Ariz) 
W68-01104 


EVAPOTRANSPIRATION  RATES  OF  FIELD 
CROPS  DETERMINED  BY  THE  BOVVEN  RATIO 
METHOD, 

U  S  Dept  of  Agriculture,  Agricultural  Research 

Service,  Phoenix. 

Leo  J.  Fritschen. 

Agronomy  J,  Vol  58,  No  3,  pp  339-341,  May-June 

1966.  3  p,  1  fig,  2  tab. 

Descriptors:  'Evapotranspiration,  Arizona,  Field 
crops,  Irrigation. 
Identifiers:  'Bowen  ratio. 

Evapotranspiration  rates  of  crops  grown  under  ir- 
rigated conditions  in  the  hot,  arid  region  of  south- 
central  Arizona  were  determined  from  meteorolog- 
ical data  by  the  Bowen  Ratio.  The  crops  used  in  the 
study  consisted  of  alfalfa,  barley,  cotton,  sorghum, 
wheat  and  oats.  Alfalfa  tended  to  use  more  water 
than  the  other  crops  while  barley,  wheat  and  grain 
sorghum  required  the  least  water.  Calculated 
evapotranspiration  rates  ranged  from  1.0  to  1.8 
times  net  radiation,  indicating  that  large  amounts 
of  energy  were  extracted  from  the  air  mass.  It  was 
concluded  that  the  Bowen  ratio  method,  as  a  sur- 
vey technique  or  continuous  sampling  method, 
could  be  used  to  obtain  short  period  evapotrans- 
piration rates  under  field  conditions.  (Affleck- 
Ariz) 
W68-01106 


MOISTURE  AND  TEMPERATURE  REQUIRE- 
MENTS FOR  GERMINATION  OF  THREE  AN- 
NUAL SPECIES  OF  MEDICAGO, 

CSIRO,  Canberra,  ACT,  Division  of  Plant  Industry. 
For  primary  bibliographic  entry  see  Field  021. 
For  abstract,  see . 
W68-01107 


SOME   PHYSICAL   ASPECTS   OF    INTERNAL 
CONTROL  OF  LEAF  TRANSPIRATION, 

CSIRO,  Canberra,  Australia. 

For  primary  bibliographic  entry  see  Field  02D. 

For  abstract,  see . 

W68-01109 


SUGAR  CANE  IRRIGATION:  A  CASE  STUDY 
IN  CAPITAL  BUDGETING, 

McKinsey   and   Company,   Inc.,   San   Francisco, 

Calif. 

Robert  R.  Champion,  and  R.  George  Glaser. 

Manage  Sci,  Vol  13,  No  12,  pp  B-78 1-796   Aug 

1967.  16p,5fig,2ref. 


Descriptors:  'Linear  programming,  Alternative 
costs,  Discount  rate,  Economic  efficiency,  Evalua- 
tion, 'Irrigation  design,  'Irrigation  efficiency, 
Fixed  costs,  Annual  costs,  Investment,  'Sugarcane, 
Capital,  Budgeting,  Future  planning  (Projected). 
Identifiers:  Hawaii,  Present  value,  Sensitivity  analy- 
sis. 

Linear  programming  techniques  were  used  to  help 
solve  the  problem  of  optimum  investment  outlay 
for  irrigation  works  on  a  sugar  plantation.  Adjacent 
fields  were  grouped  into  'blocks'  to  reduce  the  al- 
ternatives to  be  studied.  Various  systems  of  irriga- 
tion were  tried  on  different  blocks.  Initially,  in- 
dividual 'system/block'  alternatives  were  evaluated 
using  sensitivity  analyses  to  reduce  the  number  of 
alternatives.  Ranking  criteria  used  to  compare  al- 
ternatives were  ( 1 )  net  present  value  of  future  cash 
flow  (using  3  discount  rates);  (2)  'years-to- 
payback'  (with  no  cash  discounting);  and  (3) 
'source  water  contribution'  (reflecting  the  increase 
in  efficiency  of  irrigation  water  reaching  the  root 
zone).  Two  sets  of  data  were  used  in  the  model, 
present  system  data  and  proposed  alternative 
system  data.  After  single  systems  for  each  block 
were  chosen,  the  model  was  used  to  determine  total 
net  plantation  return.  Sensitivity  analyses  were 
used  to  evaluate  the  effect  of  changes  in  physical 
and  economic  parameters. 
W68-01164 


ARID-ZONE  AGROMETEOROLOGY  IN  INDIA, 

Meteorological  Office,  Poona,  India. 

For  primary  bibliographic  entry  see  Field  02B. 

For  abstract,  see . 

W68-01171 


SPRING  SLOPE  RUNOFF  FROM  THE  PRIN- 
CIPAL AGRICULTURAL  LANDS  OF  THE  KU- 
LUNDA  STEPPE, 

USSR  Academy  of  Sciences,  Novosibirski,  Institute 

of  Hydrodynamics,  Siberian  Branch. 

For  primary  bibliographic  entry  see  Field  02C. 

For  abstract,  see . 

W68-01174 


GEOGRAPHIC  DISTRIBUTION  AND  FACTORS 
AFFECTING  THE  DISTRIBUTION  OF  SALT 
DESERT  SHRUBS  IN  THE  UNITED  STATES, 

USGS,     Water     Resources     Division,     Denver, 

Colorado. 

For  primary  bibliographic  entry  see  Field  021. 

For  abstract,  see . 

W68-01176 


FACTORS  AFFECTING  THE  EMERGENCE  OF 
SUGAR  BEETS  IN  AN  IRRIGATED  DESERT 
ENVIRONMENT, 

California  Univ.,  Davis;  Imperial  Valley  Field  Sta- 
tion, El  Centre 

Frank  E.  Robinson,  and  George  F.  Worker,  Jr. 
Agronomy  J,  Vol  58,  No  4,  pp  433-435,  Julv-Aug 
1966.  3  p,  1  fig,  5  tab. 

Descriptors:  Soil-plant-water  relationships,  'Sprin- 
kler irrigation,  'Germination,  'Furrow  irrigation, 
Soil  temperature,  'Sugar  beets,  Southwest  US,  Ir- 
rigation practices. 
Identifiers:  Imperial  Valley. 

A  study  was  conducted  to  the  Imperial  Valley  of 
California  to  investigate  the  influences  of  the  irriga- 
tion regime  of  timing  and  water  quality  on  the 
emergence  of  sugar  beets.  Sprinkler  irrigation  was 
shown  to  be  the  most  effective  in  removing  surface 
salt  accumulations  and  gave  the  highest  emer- 
gence. Six-day,  intermittent  furrow  irrigation  gave 
significantly  better  emergence  than  did  continuous 
furrow  irrigation.  A  greater  air  volume  in  the  drier 
soil  was  shown  to  be  a  contributing  factor.  Each  of 
the  three  irrigation  methods  reduced  soil  tempera- 
ture approximately  20  deg  F  below  the  unirrigated 
soil.  (Affleck-Ariz). 
W68-01187 


■ 


.»<  i 

KB 
SSSbS 


so 


is 

CO 

% 

k 

:« 


15 


Field  03-WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F— Conservation  in  Agriculture 


I 


H1& 


EFFECTS  OF  REPEATED  DROUGHT  PERIODS 
ON  PHOTOSYNTHESIS  AND  SURVIVAL  OF 
CEREAL  SEEDLINGS, 

Oklahoma  State  U  niv. ,  Stillwater. 
Glenn  W.Todd,  and  Daniel  L.Webster. 
Agronomy  J,  Vol  57,  No  4,  pp  399-404,  July-Aug 
1965.  6  p,  4  fig,  2  tab. 

Descriptors:  'Drought  tolerance,  *Cereal  crops, 
Photosynthesis. 

A  study  was  conducted  in  Stillwater,  Oklahoma  to 
determine  whether  there  were  intrinsic  differences 
in  photosynthetic  rates  between  drought  tolerant 
and  susceptible  cereals,  whether  they  differed  in 
their  ability  to  photosynthesize  when  at  below-nor- 
mal turgor;  and  whether  they  differed  in  the  rate  at 
which  they  photosynthesize  after  being  rewatered. 
There  were  no  significant  differences  in 
photosynthetic  rate  among  wheat  varieties  differing 
in  drought  hardiness.  During  successive  drought 
periods  photosynthetic  rates  paralleled  moisture 
stress.  A  method  of  screening  for  relative  drought 
hardiness  among  wheat  varieties  was  devised  and 
tested  and  this  correlated  well  with  known  Held 
hardiness.  (Affleck-Ariz.) 
W68-01188 


EFFECT  OF  SOIL  MOISTURE  DEPLETION  ON 
CROP  YIELD  AND  STOMATAL  INFILTRA- 
TION,  „  .        ,   . 

American  University  of  Beirut,  Beirut,  Lebanon. 
H  D  Fuehring,  A.  Mazaheri,  and  M.  Bybordi. 
Agronomy  J,  Vol  58,  No  2,  pp  195-198,  March- 
April  1966.  4  p,  4  fig,  4  tab. 

Descriptors:  irrigation  effects,  Timing,  'Stomata, 
Plant  growth.  Crop  production,  Irrigation  prac- 
tices. Moisture  stress,  Soil-plant-water  relation- 
ships. 

Experiments  were  conducted  in  Beirut,  Lebanon  to 
determine  the  effect  of  irrigation  interval  on  soil 
moisture  and  crop  yields  under  field  conditions  and 
to  investigate  the  use  of  the  leaf  infiltration 
technique  on  various  crops  as  an  indicator  of 
moisture  relationships.  Yields  of  maize,  potatoes 
and  sugar  beets  were  decreased  as  the  interval 
between  irrigations  was  extended  beyond  one 
week  Partial  closure  of  stomata  as  early  as  two 
days  after  irrigation  indicated  stress  on  plant 
growth  even  when  most  available  soil  moisture  was 
present.  A  linear  relationship  between  degree  of 
stomatal  opening  as  measured  by  the  oil-drop 
penetration  technique  and  the  length  of  time  after 
irrigation  of  various  crops  was  established  under 
field  conditions.  (Affleck-Ariz.) 
W68-0U89 

TRANSPIRATION  PATTERNS  OF  WHEAT, 
BARLEY  AND  OAT  SEEDLINGS  UNDER 
VARYING  CONDITIONS  OF  SOIL  MOISTURE, 

Oaklahoma  State  Univ.,  Stillwater. 
M.H.Salim,  and  Glenn  W.Todd 
Agronomy  J,  Vol  57,  No  6,  pp  593-596,  Nov-Dec 
1965.  4  p,  3  fig,  3  tab. 

Descriptors:  'Transpiration,  Cereals,  'Drought  re- 
sistance, Stonata,  Moisture  stress. 

Transpiration  rates  of  wheat,  barley,  and  oats  were 
measured  under  greenhouse  and  growth  chamber 
conditions  to  determine  the  effect  of  transpiration 
on  drought  resistance.  Barley  showed  the  lowest 
transpiration  rates  and  oats  the  highest  under  all 
conditions.  After  plants  were  subjected  to  one 
period  of  moisture  stress  their  transpiration  rates 
after  rewatering  were  always  much  reduced  from 
the  pre-stress  rates.  Stomatal  frequency  in  barley 
leaves  was  nearly  twice  and  stoma  length  was  about 
one  half  that  of  wheat  when  both  were  grown  under 
adequate  conditions  with  regard  to  moisture.  It  was 
concluded  that  the  observed  differences  in 
behavior  of  these  cereals  could  contribute  in  large 
measure  to  the  differences  in  drought  hardiness  ob- 
served in  the  field.  (Affleck-Ariz) 
W68-01190 


OVERHEAD      IRRIGATION       ENCOURAGES 
WET-WEATHER  PLANT  DISEASES, 

California  Univ,  Berkeley  and  Davis;  Office  of  the 
Agricultural  Commissioner,  Monterey  Co,  Calif. 
W.  C  Snyder,  R.  G .  Grogan,  and  R.  Bardin. 
California  Agri,  Vol  19,  No  5,  p  1 1 ,  May  1965.  1  p. 

Descriptors:  'Sprinkler  irrigation,  Plant  diseases, 
Irrigation  practices. 

Confirmation  of  previous  research  regarding  wet- 
warm-weather  diseases  such  as  halo  blight, 
anthracnose,  black  rot,  leaf  spot  and  early  blight 
was  made  in  California.  Infected  seed  grown  with 
furrow  irrigation  showed  no  evidence  of  blight 
while  infected  seed  grown  under  overhead  sprin- 
kling was  completely  lost.  Free  moisture,  made 
available  by  overhead  sprinkling  and  one  of  the  fac- 
tors necessary  to  the  disease,  was  removed  and  the 
disease  was  cleared.  (Affleck-Ariz) 
W68-01192 

INTEGRATING  FARM  AND  WATERSHED 
PLANNING  IN  SOIL  AND  WATER  RESOURCE 
MANAGEMENT, 

Ministry  of  Agriculture,  Winnipeg,  Canada;  Iowa 

State  University,  Ames. 

Murray  Cormack,  and  John  F.  Timmons. 

J  Soil  Water  Conserv,  Vol  23,  No  3,  pp  84-88, 

May-June  1968.  5  p,  2  tab,  1  photo. 

Descriptors:  'Watersheds,  'Farm  units,  'Soil 
management,  Crops,  Water  resources,  Planning, 
Soil  conservation,  Soil  erosion,  Capital  costs.  Op- 
timum development  plans.  Damages,  Flood 
damages.  Runoff,  Livestock. 
Identifiers:  'Watershed  management.  Small 
watersheds,  Farms,  Income,  Revenues,  Hound  Dog 
Creek  Wtrshed,  la.  Demonstration  watersheds. 

Farm  and  watershed  planning  should  be  integrated 
for  more  efficient  management  of  soil  and  water 
resources  in  small  watersheds.  The  watershed  Pro- 
tection and  Flood  Prevention  Act  passed  by  the 
Congress  in  1 954  recognized  the  need  to  bridge  the 
gap  between  programs  serving  individual  farms  and 
those  aimed  at  multipurpose  resource  development 
within  large  river  basins.  The  objective  of 
watershed  development  is  to  maximize  net  returns 
over  a  future  period.  This  is  accomplished  either 
through  reorganization  of  existing  resources  or  or- 
ganization of  additional  available  resources.  In  the 
small  watershed  context,  participants  may  include 
farm  operators;  local,  state,  and  federal  govern- 
ments; and  urban  areas  and  downstream  (ott- 
watershed)  beneficiaries.  A  watershed  area  of  3140 
acres  in  Iowa  containing  all  or  parts  of  20  farms  was 
selected  for  study.  Net  returns  to  watershed  partici- 
pants over  a  50-yr  planning  period  were  examined 
under  three  alternative  situations,  and  two  sets  ot 
optimal  plans  were  developed  for  farms  for  the 
planning  periods.  Results  are  discussed.  (USBK) 

W68-01234 

ADSORPTION        CATALYZED        CHEMICAL 
HYDROLYSIS  OF  ATRAZINE, 

Wisconsin  Univ.  Madison. 
David  E.  Armstrong, and  Wjnaesters^ 
Environ  Sci  and  Technol,  Vol  2,  No  9,  pp  683-689, 
Sept  1968.  7  p,  4  fig,  3  tab,  12  ref. 

Descriptors:     'Pesticide    kinetics,     'Adsorption 
'Hydrolysis  'Phytotoxicity,  Pesticide  toxicity,  Soil 
contamination,   Chlorinated    hydrocarbon    pesti- 
cides. 
Identifiers:  Atrazine,  Hydroxyatrazine. 


Results  are  given  of  studies  made  concerning  the 
adsorption  of  atrazine  on  soil  and  model  adsorbents 
as  it  affects  atrazine  hydrolysis.  Of  the  adsorbents 
studied  only  soil  and  a  carboxylic  resin  affected 
hydrolysis  rate.  High  adsorption  capacities  were  ex- 
hibited by  phenolic  resin,  cellulose  acetate  and 
monmoriflonite,  but  they  had  no  effect  on  hydroly- 
sis The  first-order  rate  constant  for  atrazine 
hydrolysis  in  reactions  on  soil  and  carboxyl  resin 
was  related  to  the  extent  of  adsorption;  the  rate  was 
higher  for  the  same  adsorption,  on  carboxyl  resin 


than  on  soil.  Hydrolysis  apparently  resulted  from 
hydrogen  bonding  between  the  adsorbent  carboxy 
and  atrazine  ring  nitrogen  atom.  ( Knapp-USGS) 
W68-01246 

PROGRESS  REPORT  ON  WEST  TEXAS  ANI 
EASTERN  NEW  MEXICO  IMPORT  PROJEC1 
INVESTIGATION. 

U.  S.  Bureau  of  Reclamation. 

U  S.  Bur  of  Reclam,  Washington,  D.  C,  92  p.  Ma 
1968.  1 1  fig.  8  plate,  25  tab. 

Descriptors:  'Irrigation,  'Multiple-purpose  pre 
jects,  'Cost-benefit  ratio,  'Water  resource 
development,  'Inter-basin  transfers,  Texas,  Nw 
Mexico,  Irrigation  canals.  Irrigation  districts,  li 
rigation  effects.  Irrigation  engineering.  Feden 
government.  Planning,  Water  conveyance,  Watt 
transfer,  Mississippi  River. 
Identifiers:  High  Plains,  Texas-New  Mexico,  Wati 
import  project. 

The  problem  of  importing  water  to  the  High  PlaL 
of  west  Texas  and  New  Mexico  has  been  studied  I 
thoroughly  reviewing  the  literature  of  geoeraph 
geology,  and  agriculture.  Comparative  analyses 
conveyance  works,  storage  facilities,  and  distrib 
tion  systems  have  been  made  by  preliminary  reco 
naissance  methods  on  the  basis  of  available  ma 
and  engineering,  geologic,  and  hydrologic  dal 
with  a  minimum  of  field  work.  It  is  physically  fea 
ble  to  transport  the  projected  water  requiremet 
for  the  year  2,020  of  16.5  million  acre-ft  per 
from  the  lower  Mississippi  to  the  High  Plains 
water  is  available.  Of  the  routes  studied,  t 
southern  ones  are  the  better  as  they  avoid  mou 
tains  and  use  the  navigation  works  of  the  Arkans 
The  cost  of  water  delivered  to  farmers  would  si 
stantially  exceed  their  ability  to  pay,  but  econon 
benefits  of  irrigation  to  non-farm  interests  app< 
to  warrant  their  payment  of  part  of  the  cost 
water  import.  Cost  could  be  reduced  and  feasibil 
enhanced  by  making  the  project  multiple-purpo 
More  investigation  is  recommended.  (Kna 
USGS) 
W68-01271 

PROTECTING  OUR  WATER  RESOURCES, 

Committee  on  Bar  Ass'n  Q.  Harnsburg,  Pa. 
GroverC.  Ladner.  M 

Penn  Bar  Ass'n  Q,  Vol  23,  No  1,  pp  35-42,  ( 
tober,  1951.  8  p. 

Descriptors:  'Reforestation,  Forests.  Rainfall,  * 
tention.  Rainfall  disposition,  Runoff,  'Vegetal 
effects,  'Water  conservation.  Forest  managemi 
Water  pollution.  Water  pollution  control,  Pollul 
abatement.  Water  treatment. 

In  an  address  delivered  to  the  Pennsylvania  Bar 

sociation.  Justice  Grover  Ladner  of  the  Supn 

Court  of  Pennsylvania  presented  his  views  on 

correlation  of  prosperity  and  water  supply. 

emphasized  that  civilization  depends  on  an  at 

dant  supply  of  water.  Justice  Ladner's  conclu 

that  an  increasing  shortage  of  water  was  underi 

ing  opportunities  for  future  economic  growth 

human  production  caused  him  to  recommem 

remedies:  ( 1 )  A  sustained  program  of  refon 

tion;  (2)  Increasing  pollution  abatement  con 

He  supported  his  recommendation  for  refon 

tion  with  a  comparison  of  rainfall  retentioi 

forested  areas  and  unforested  areas.  Forested  a 

retain  85%  of  the  rainfall  while  90*  is  lost  in  at 

forested  area.  With  a  view  toward  implement! 

plan  of  reforestation.  Justice  Ladner  sugge 

postponing  payment  of  taxes  by  growers  unti 

day  he  harvested  his  crop  of  trees.   Munii 

sewage  and  industrial  discharge  were  descntx 

the  major  causes  of  water  pollution.  Justice  La 

cited  several  examples  where  cities  and  plants 

installed  water  treatment  facilities  with  resti 

purification   of  watercourses.   He   exhorted 

members  of  the  bar  to  profit  by  these  example 

to  direct  their  influence  toward  achieving  poll: 

control.  (Harriett-Fla) 

W68-01345 
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II 


HE  ADMINISTRATION  OF  WATER  LAWS  IN 
LORIDA, 

stitute  of  Law  and  Government,  College  of  Law, 

sorgia  Univ,  Athens. 

>r  primary  bibliographic  entry  see  Field  06C. 

ir  abstract,  see . 

68-01356 


SYMPOSIUM  ON  SUPPLEMENTAL  IRRIGA- 
ON. 

:erstate  Comm'n  on  the  Potomac  River  Basin, 
ashington. 

mposium  on  Supplemental  Irrigation,  pp  1-44 
»y  12, 13, 1955.  44  p,  5  photo. 

scriptors:  Legislation,  Prior  appropriation, 
parian  rights,  Water  resources  development, 
lis,  Water  districts,  Irrigation  districts,  Irrigation 
)grams,  *Future  planning,  Research  and 
rclopment,  Water  allocation. 

support  our  rapidly  expanding  economy  an  ever 
reasing  quantity  of  water  is  needed.  Our  present 
al  system  is  inadequate  to  meet  the  ever  increas- 
needs.  Too  often  the  solution  is  to  turn  to  the 
leral  Government  for  financial  aid  rather  than 
king  a  solution  on  the  state  or  local  level.  How- 
k  any  legislative  action  should  be  approached 
h  caution.  Elementary  principles  of  the  riparian 
tern  of  the  Eastern  U.  S.  are  discussed.  The  fol- 
'ing  are  goals  which  any  new  riparian  code 
iuld  contain.  ( 1 )  Encourage  the  maximum 
leficial  use  of  water  and  reduce  waste;  (2)  en- 
irage  argicultural  resource  development  in  con- 
mity  with  the  basic  capabilities  of  the  land;  (3) 
ke  secure  the  investment  of  water  user;  (4) 
rify  legal  rights  to  the  use  of  water;  (5)  bring 
iut  a  further  reduction  in  the  destructive  forces 
water;  (6)  provide  an  effective  administrative 
ans  for  guiding  people  in  the  balanced  use  of 
er.  Elementary  aspects  of  western  water  law  are 
:ussed  with  the  conclusion  that  western  water 
is  one  of  the  great  legal  systems  of  the  modern 
Id  because  it  is  a  demonstration  of  the  ability  of 
i,  in  a  changing  environment,  to  assume  his 
itical  responsibilities.  The  best  way  for  eastern 
ems  to  develop  their  water  law  is  through  soil 
servation  districts  and  organized  studies 
8-01396 

.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

|  Control  of  Water  on 
fHE  Surface 


GNITUDE  AND  FREQUENCY  OF  FLOODS 
THE  UNITED  STATES  PART  5.  HUDSON 
f  AND  UPPER  MISSISSIPPI  RIVER  BASIN, 

Geological  Survey. 

primary  bibliographic  entry  see  Field  02E. 
abstract,  see  . 
3-01023 


:AMONGA    CREEK,    SAN    BERNARDINO 
RIVERSIDE    COUNTIES,    CALIFORNIA 
0OD  CONTROL  PROPOSAL). 

'Army  Corps  of  Engineers,  Wash.,  D.  C,  Of- 

of  Chief  of  Engineers. 

primary  bibliographic  entry  see  Field  06F. 

abstract,  see 

1-01033 


THER  RIVER  NEAR  CHESTER,  CALIFOR- 
(FLOOD  CONTROL). 

Army  Corps  of  Engineers,  Wash,  D.  C.  Office 
nief  of  Engineers. 

90th  Congr,  2d  Sess,  House  Doc  No  314,  124 
'68.  2  plate,  1  chart,  3  append. 


Descriptors:  *Floods,  'Flood  control,  'Diversion 
structures,  *Cost-benefit  ratio,  *Floodways,  Stage- 
discharge  relations,  Hydrologic  data,  Flow  charac- 
teristics, California,  Channel  improvements,  Flood 
routing,  Flood  protection,  Fish  passages. 
Identifiers:  'Feather  River,  'Chester,  California, 
Flood  data. 

A  plan  of  improvement  consisting  of  a  structure  to 
divert  excess  water  from  the  channel  of  the  North 
Fork  of  the  Feather  River  into  an  old  channel  lead- 
ing into  Lake  Almanor,  to  bypass  Chester,  is 
proposed.  Most  of  Chester  is  on  an  alluviating  flood 
channel.  Water  and  debris  damages  are  severe  in 
the  frequent  floods.  The  description  of  the  area  in- 
cludes streamflow  and  channel  characteristics, 
flood  control  improvements,  and  recreational, 
water  resource,  and  industrial  improvements. 
Hydrologic  data,  flood  history,  flood  frequency, 
and  floods  of  record  are  compiled.  Flood  damages 
and  predictions  of  future  flood  damages  are  listed. 
The  plan  of  improvement  is  presented  as  well  as 
other  proposals  and  solutions.  Costs  and  cost- 
benefit  ratios  are  calculated  and  listed.  The  results 
of  public  hearings  and  the  comments  of  other 
government  agencies,  local  and  federal,  are  listed 
and  discussed.  Appendixes  present  hydrologic 
data,  flood  damage  data,  project  design,  and  cost- 
benefit  data.  Maps  and  plans  show  location  and 
design  of  structures.  (Knapp-USGS) 
W68-01037 


STREAMS  IN  DUTCHESS  COUNTY,  NEW 
YORK-THEIR  FLOW  CHARACTERISTICS 
AND  WATER  QUALITY  IN  RELATION  TO 
WATER  PROBLEMS, 

U.  S.  Geological  Survey. 

G.  R.  Ayer,  and  F.  H.  Pauszek. 

N  Y  State  Water  Resource  Comm  Bull  63,  105  p, 

1 968.  23  fig,  6  plate,  32  tab,  27  ref. 

Descriptors:  'Streamflow,  'Duration  curves, 
'Hydrographs,  'Floods,  'Surface  waters,  Frequen- 
cy analysis,  Flow  characteristics,  Peak  discharge, 
New  York,  Hudson  River,  Hydrologic  data,  Water 
management  (Applied),  Data  collections,  Stream 
gages,  Average  flow. 

Identifiers:  'Dutchess  County,  Flow  duration,  An- 
nual flow,  Flow  frequency,  Water  availability. 

Records  of  stream  flow  from  1928  to  1968  in 
Dutchess  County,  New  York,  are  analyzed  and 
tabulated.  Dutchess  County,  on  the  east  side  of  the 
Hudson  River  between  Albany  and  New  York  City, 
has  an  average  rainfall  of  40  in.,  which  varied  from 
25.98  in.  to  55.83  in.  in  the  period  1932-65.  Total 
water  use  is  about  26  mgd,  of  which  8  mgd  is  from 
the  Hudson  and  18  mgd  is  from  smaller  streams; 
use  may  triple  by  2010.  The  Hudson  and  its  2  lar- 
gest tributaries  in  the  county  flow  an  average  of 
543  mgd.  The  range  in  flow  in  Wappinger  Creek  in 
the  same  period  was  from  0.9  cfs  to  1 8,600  cfs,  the 
average  was  236  cfs;  90%  of  the  time  flow  ex- 
ceeded 21  cfs.  Other  streams  had  similar  behavior. 
Flow  was  maintained  even  in  severe  droughts. 
Flooding  is  frequent  and  severe.  The  floods  of  1938 
and  1955  were  the  worst  of  record.  Chance  of 
flooding  is  greatest  from  Dec  to  Apr  but  floods 
frequently  occur  at  other  times.  The  surface  water 
is  hard;  its  hardness  exceeds  109  ppm  95%  of  the 
time  and  averages  145  ppm.  Water  storage  projects 
are  needed  to  assure  supplies  at  low  flow  and  al- 
leviate flooding  at  high  flow.  (Knapp-USGS) 
W68-01042 


STREAMFLOW  FLUCTUATION,  BAR 

ROUGHNESS,  AND  BED  LOAD  MOVEMENT:  A 
HYPOTHESIS, 

Oregon  College  of  Education,  Monmouth. 
For  primary  bibliographic  entry  see  Field  02E. 
For  abstract,  see . 
W68-01044 


ECONOMIC    ANALYSIS    OF    ALTERNATIVE 
FLOOD  CONTROL  MEASURES, 

Kentucky  Univ.,   Lexington.   Dept.   of  Civil  En- 
gineering. 


For  primary  bibliographic  entry  see  Field  06F. 

For  abstract,  see . 

W68-01052 


HYDROGRAPHS  OF  EPHEMERAL  STREAMS 
IN  THE  SOUTHWEST, 

U.  S.  Dept.  of  Agriculture,  Tucson  Agricultural 

Research  Service. 

Kenneth  G.  Renard,  and  Robert  V.  Keppel. 

J  Amer  Soc  of  Civil  Engineers,  Vol  92,  No  HY2 

Proc  Paper  47 10,pp  33-52,  March  1966.20  pp.  14 

fig,  3  tab,  17  ref.  FF 

Descriptors:  'Hydrographs,  'Ephemeral  streams, 
Arid  lands,  Semiarid  climates,  'Storm  runoff, 
'Transmissivity,  Alluvial  channels,  'Peak 
discharge,  Watersheds  (Basins),  Parametric 
hydrology,  Waves  (Water),  Flow  rates. 
Identifiers:  Walnut  Gulch  Experimental 
Watershed,  Arizona,  Alamogordo  Creek  Experi- 
mental Watershed,  New  Mexico,  Translatory 
waves. 

The  areas  under  study  were  the  Walnut  Gulch  Ex- 
perimental Watershed  in  southeastern  Arizona  and 
the  Alamogordo  Creek  Experimental  Watershed  in 
east  central  New  Mexico.  The  downstream  hydro- 
graph  in  arid  and  semi-arid  areas  of  the  Southwest 
is  greatly  affected  by  storm  pattern,  high  intake 
rates  in  the  coarse-textured  alluvial  stream  beds 
that  are  typical  for  the  area  and  by  overriding  trans- 
latory waves  developed  in  the  channels.  The  hydro- 
graph  parameters  of  peak-volume  correlations, 
hydrograph  rise  time,  transmission  losses,  transla- 
tory waves  and  dimensionless  hydrographs  are 
discussed  for  each  watershed  and  comparisons  are 
made  between  the  watersheds.  Total  runoff 
volumes  for  simple  event  were  highly  correlated 
with  peak  discharge  for  the  event.  Hydrograph  rise 
time  decreased  with  increasing  watershed  area 
within  the  range  of  areas  included  in  the  study. 
Transmission  losses  had  a  pronounced  effect  on  the 
hydrograph  shape.  The  Alamogordo  Creek 
Watershed  fell  in  a  different  class  than  the  Walnut 
Gulch  Watersheds.  Conventional  unit-hydrograph 
techniques  were  not  well  adapted  to  synthesis  of 
hydrographs  of  runoff  from  watersheds  in  the 
Southwest  that  had  ephemeral  streams.  (Blecker- 
Ariz) 
W68-01092 


COMPUTER      MODELS      FOR      RESERVOIR 
REGULATION, 

Cornell  Univ.,  Ithaca,  N.  Y. 

For  primary  bibliographic  entry  see  Field  06A. 

For  abstract,  see . 

W68-01154 


DISPERSION  IN  LAYERED  POROUS  MEDIA, 

Dept.  of  Civil  Engineering,  Massachusetts  Institute 
of  Technology,  Cambridge,  Massachusetts. 
For  primary  bibliographic  entry  see  Field  08D. 
For  abstract,  see . 
W68-01178 


DEPTH  OF  DRAINAGE  IN  IRRIGATED  AREAS, 

University  of  California,  Davis. 

James  N.  Luthin,  and  Frank  Robinson. 

Pap  No  68-205,  Annu  Meeting,  Amer  Soc  Agr  Eng 

Logan,  Utah,  June  1968.  1 1  p,  1  tab,  6  ref. 

Descriptors:  'Drainage,  Soils,  'Salinity,  Salts, 
Capillarity,  Water  table,  Hydraulic  conductivity, 
Infiltration,  Stratification,  Irrigation  practices, 
Field  investigations,  'Tile  drains,  Irrigation,  'Sub- 
surface drains. 

Identifiers:  'Drains,  'Depth,  Root  zone,  Alfalfa, 
Cropping  patterns,  'Shallow  drains,  Saline  soils 
Imperial  Valley,  Calif,  California. 

Field  experiments  in  the  Imperial  Valley  of  Calif  in- 
dicate that  in  soils  having  stratification  and  low  in- 
filtration rates,  shallow  drain  lines  may  be  more  ef- 
fective in  controlling  soil  salinity  than  the  present 
practice  of  placing  drains  at  depths  in  excess  of  6  ft. 
The  depth  of  drainage  was  related  to  factors  other 
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than  capillary  rise  from  the  water  table.  These  fac- 
tors include  infiltration  rate,  soil  stratification, 
salinity  of  irrigation  water,  cropping  pattern,  and  ir- 
rigation practices.  Capillary  rise  from  the  water 
table  may  be  a  minor  factor  in  accumulating  salts  in 
the  plant  root  zone  in  soils  of  low  to  moderate 
hydraulic  conductivity.  The  major  factor  is  salt 
contained  in  irrigation  water  and  the  fact  that  insuf- 
ficient irrigation  water  can  be  applied  to  satisfy  the 
leaching  requirement  because  of  low  soil  hydraulic 
conductivity.  The  leaching  requirement  can  be 
satisfied  by  normal  irrigation  practices  in  sandy 
soils  of  high  hydraulic  conductivity.  In  these  soils 
the  rate  of  movement  of  water  by  capillary  action  is 
sufficiently  high  that  salts  will  accumulate  in  the 
root  zone  if  the  soil  is  left  fallow.  Capillary  rise 
from  the  water  table  is  a  major  cause  of  salinization 
of  soil  of  high  hydraulic  conductivity.  (USBR) 
W68-0123I 

THE  CONTROL  OF  WATER  WEEDS, 

ARC  Weed  Research  Organization,  Oxford,  Great 

Britain. 

E.  C.  S.  Little.  „,„   „ 

Weed  Res,  Vol  8,  No  2,  pp  79-105,  June  1968.  27 

p,  363  ref. 

Descriptors:  Bibliographies,  ♦Aquatic  weeds, 
Reviews,  Water  resources,  *Weed  control,  Weeds, 
Water  development.  Lakes,  Reservoirs,  ♦Herbi- 
cides, Canals,  Operation  and  maintenance.  Toxici- 
ty, Water  conservation,  Fish,  Chemicals,  Plant 
(Botany).  . 

Identifiers:  Foreign  research,  Great  Britain 
Nutrients,  Biocontrol,  Water  hyacinths.  Weed 
growth,  *  Aquatic  weed  control.  Aquatic  plants. 

Aquatic  weeds  are  causing  increasing  problems  in 
many  countries  dependent  on  water  control  for 
development  of  agricultural,  power,  and  transport 
resources.  Heavy  water  weed  infestations  are  to  be 
expected  when  fertile  land  is  submerged  to  form 
lakes  or  when  lakes  and  channels  become  silted. 
The  problems  are  accentuated  in  developed  coun- 
tries by  extra  plant  nutrients  in  water  supplies  from 
agricultural  fertilizers  and  sewage  effluents.  The  U 
S  is  becoming  concerned  with  the  aquatic  weed  im- 
pairment of  the  increasingly  popular  recreational 
uses  of  water.  Aquatic  weed  literature  throughout 
the  world  is  reviewed  to  provide  a  guide  to  research 
since    1960,  with   particular  emphasis  on  plants 
causing  trouble  in  warm  environments.  The  litera- 
ture review  is  grouped  as  follows:  Reviews,  Identifi- 
cation,   General     Recommendations,    Important 
Water  Weeds,  Herbicides  for  Aquatic  Weeds,  Con- 
trol Techniques,  Biological  Control,  Utilization  of 
Water  Weeds,  Toxicology  of  Herbicides  to  Fish, 
Herbicide  Residues,  and  Water  and  Its  Effects^ 
Literature  citations  include  references  to  Weed 
Abstracts.  (USBR) 
W68-01235 


creation  of  windbreaks  and  shelterbelts  to  protect 
the  inroads  of  the  desert  and  improve  dry-farming 
practices.  These  control  measures  are  discussed, 
identifying  species  of  grasses,  shrubs,  and  trees  best 
suited  for  the  climatic  conditions,  describing  im- 
provement in  farming  methods  through  education, 
and  stressing  the  importance  of  good  practices  and 
benefits  derived.  (USBR) 
W68-01242 


RECLAMATION       OF       THE       RAJPLTANA 
DESERT,  „         ,   .  . .  , 

University  of  Udaipur,  India;  Central  And  Zone 
Research  Institute,  Jodhpur,  India. 
D.KMisra,  Ram  Prasad,  and  SurajBhan. 
World  Crops,  Vol  20,  No  3,  pp  18-24,  June  1968.  7 
p,  8  fig,  29  ref. 

Descriptors:  *Land  reclamation,  Soil  conservation, 
Agriculture,  Dry  land  farming,  Water  conservation, 
♦Deserts  Forestry,  Windbreaks,  Trees,  Bibliogra- 
phies, Wind  (Meteorology),  Grazing  land  Land 
development,  Arid  land,  *Land  utilization.  Vegeta- 
tion, Reforestation,  Strip  cropping,  Grasses. 
Identifiers:  Shrubs,  ♦Shelterbelts,  *Wind  erosion, 
Foreign  research,  India. 


The  Central  Arid  Zone  Research  Institute,  Jodh- 
pur India,  started  desert  control  work  on  the  Raj- 
putana  Desert  in  1952.  Analysis  of  conditions 
shows  that  the  desert  is  largejy  man-made  and 
could  be  corrected  by  human  efforts.  Desert  con- 
trol work  consists  of  ( I )  proper  control  of  grazing, 
(2)  utilization  of  trees  and  bushes,  (3 )  afforestation 
of  sand  dunes  and  rocky  refractory  sites,  and  (4) 


CHEMICALS  MAY  CONTROL  STUBBORN  AL- 
LIGATORWEED, 

Auburn  Univ. 

H  H.  Funderburk,  Jr..  and  D.  A.  Pate. 
Crops  and  Soils,  November  1965.  1  p,  1  fig- 
Descriptors:         ♦Alligatorweed,         ♦Herbicides, 
♦Aquatic  weed  control.  Aquatic  plants,  Reproduc- 
tion, 2-4  D,  Diquat,  Paraquat. 
Identifiers:   ♦Silvex,  ♦Diglycolic  acid,  Dormancy, 
Axillary  buds. 

Alligatorweed  is  a  large,  highly  differentiated 
vascular  plant  and  is  a  true  amphibious  plant 
because  it  grows  in  dry  soil  as  well  as  swampy  areas 
and  open  water.  This  weed  is  primanlary  a  problem 
in  fresh  water  near  the  Gulf  and  Atlantic  coasts.  Al- 
ligatorweed has  opposite  leaves.  In  the  axil  of  each 
leaf  there  is  a  bud  capable  of  giving  rise  to  a  new 
plant.  Reproduction  is  usually  by  vegetative  means. 
Because  of  the  vegetative  reproduction  of  dormant 
buds,  chemical  control  has  been  extremely  dif- 
ficult The  tissues  between  the  node  and  bud  were 
not  sufficiently  differentiated  to  translocate  or 
move  enough  herbicide  into  the  bud  to  cause  its 
destruction  as  shown  in  several  experiments. 
Chemicals  that  show  promise  are  various  combina- 
tions of  2,4-D,  diquat,  paraquat,  silvex,  and 
diglycolic  acid.  (Daly-Auburn) 
W68-01277 

THE  EFFECT  OF  DICHLOBENIL  AND  DICAM- 
BA  ON  NODAL  TISSUES  OF  ALLIGATOR- 
WEED, 

Auburn  Univ. 

DA.  Pate,  H.  H.  Funderburk,  Jr.,  and  J.  M. 
Lawrence.  , 

Weeds,  Vol  1 3,  No  3,  pp  208-210,  July  1965.  3  p,  5 
fig,  6  ref. 

Descriptors:  ♦Herbicides,  'Aquatic  plants,  ♦Alliga- 
torweed, ♦Dichlobenil,  Water,  Aquatic  weeds, 
Floating  plants.  Translocation,  Aquatic  weed  con- 
Identifiers:  'Dicamba,  'Axillary  buds.  Vegetative 
reproduction,  Photomicrographs. 

Effective  chemical  control  of  alligatorweed  (Alter- 
nanthera  philoxeroides  (Mart.)  Gnseb.)  has  been 
prevented  by  rapid  regeneration  of  plants  from  in- 
active axillary  buds  following  treatment  with  herbi- 
cides Destruction  of  phloem,  cambium,  and  as- 
sociated parenchyma  occurred  above  and  within 
the  nodes  of  plants  treated  with  2  lb/A  dichlobenil 
(2  6-dichlorobenzonitrile)  or  dicamba  (2-methoxy- 
3  '  6-dichloro-benzoic  acid).  Application  of 
dichlobenil  and  dicamba  in  combination  increased 
the  extent  of  tissue  destruction.  Herbicidal  activity 
was  noted  within  the  axillary  buds  only  when  vascu- 
lar strands  between  bud  and  stem  were  well  dif- 
ferentiated. (Daly-Auburn) 
W68-01278 

PERSISTENCE  OF  DIQUAT,  PARAQUAT.  AND 
2  4-DBEE  WHEN  USED  FOR  EURASIAN 
WATERMILFOIL  CONTROL, 

Auburn  Univ. 

R.W.Daly,  H.H.  Funderburk,  Jr.,  and  J.  M. 

Lswrcncc 

Proceedings  Southern  Weed  Conference,  Vol  21,  p 

299,  January  1968.  1  p. 


Analysis  of  water,  soil,  and  watermilfoil  sample) 
from  Lake  Seminole,  Georgia,  showed  that  diquat 
paraquat,  and  2,4-DBEE  disappeared  at  differen 
rates  Paraquat  and  diquat  were  applied  in  a  liquK 
formulation  and  2,4-DBEE  on  clay  granules.  Wate 
analysis  revealed  only  a  trace  of  paraquat  am 
diquat  could  be  detected  after  24  hrs,  whereas  2,* 
DBEE  concentration  continued  to  increase  durini 
the  entire  sampling  period.  In  soil,  paraquat  wa 
highest  in  initial  concentration,  and  2,4-DBEE  wa 
next  Diquat  could  not  be  detected  in  any  soil  salt 
pie  Watermilfoil  herbicide  concentration  wa 
highest  at  7  days,  with  paraquat  having  the  highe! 
concentration  followed  by  diquat  and  2,4-DBEI 
Control  of  the  watermilfoil  for  a  short  time  peno 
was  obtained  with  paraquat  and  a  combination  < 
paraquat  and  diquat  as  compared  with  poor  contn 
with  diquat.  2.4-DBEE  controlled  watermilfoil  an 
appeared  to  remain  effective  against  reinfestatio 
for  a  much  longer  period  than  paraquat  and  diqua 
Growth  chamber  studies  of  diquat  and  paraqui 
treated  milfoil  substatiated  the  lake  analysis  resuM 
(Daly-Auburn) 
W68-01279 

EFFECTIVENESS  OF  HERBICIDAL  COMBIN, 
TIONS  ON  ALLIGATORWEED  GROWING  I 
FLOWING  WATER, 

Auburn  Univ. 

J  M.Lawrence, and  H.H.  Funderburk, Jr. 
Proceedings  Southern  Weed  Conference,  Vol  I 
pp  558-566,  January  1965.  9  p,  4  fig,  1  tab. 

Descriptors.  ♦Herbicides,  ♦Alligatorweed,  •R« 
flow  f Aquatic  weed  control,  Reservoirs,  Wai 
hyacinth,  2-4  D,  Paraquat,  Emulsifiers,  Diqu 
Dichlobenil,  Evaluation,  Sewage,  Absorption. 
Identifiers:  Silvex,  Diglycolic  acid,  Dicaml 
Picolinic  acid,  MCP,  2,4-DBEE,  Retreatment,  1 
don. 

Rooted  growths  of  alligatorweed  in  Flint  Rivera 
of  Jim  Woodruff  Reservoir  were  treated  with  i 
merous  combinations  of  herbicides  during  19 
Treatments  were  initiated  last  week  of  March  i 
were  terminated  in  mid-September.  Application: 
one-quarter  and  one-acre  plots  were  made 
monthly  intervals.  Treatments  in  March  and  A 
were  considered  rather  ineffective  in  the  seaso 
treatment  program.  This  was  partially  due  to  iru 
ficient  plant  growth  for  absorption  of  hcrbicw 
Retreatments  at  monthly  intervals  were  ineffici 
due  to  insufficient  growth  of  alligatorweed  pli 
within  the  periods  for  effective  absorption  of  he 
cides.  Additons  of  food-grade  emulsifiers  at  rate 
2  lbs/A  to  spray  solutions  greatly  enhanced  1 
bicidal  activity  of  chlorophenoxy  and  bipyr 
compounds  applied  in  June  and  later  in  the  gron 
season  Reductions  of  30-40  percent  in  alhea 
weed  populations  within  plots  were  obtained  \ 
combinations  of  several  herbicides  and  emulsif 
(Daly-Auburn) 
W68-01280 


TRANSLOCATION,        / 
OF  C-14-LABE1 


Descriptors:  ♦Persistence,  *Herbicides,  *Paraquat 
♦Diquat,  '2-4  D,  Water,  Aquatic  plants,  Weed 
control,  Soil.  r>ncc 

Identifiers:  ♦Eurasian  watermilfoil,  ♦2,4-DBtt. 


ABSORPTION, 
METABOLISM 
DICHLOBENIL, 

Auburn  Univ. 

D  A  Pate, and  H.H.  Funderburk,  Jr. 

In  Isotopes  in  Weed  Research.  Proceedings 

Symposium,  Vienna,  IAEA  and  FAO.  pp  1 1 

October  1965.  10  p,  3  fig,  1  tab,  21  ref. 

Descriptors:  'Herbicides,  *Dichlobenil.  'Met 
ism,  Alligatorweed,  Absorption,  Transloca 
Fungi,  Volatility. 

Autoradiography  of  bean  and  alligatorweec 
dicated  that  dichlobenil  was  slightly  absorbe 
the  leaf  and  some  translocation  occurred* 
submersed  in  aqueous  solutions  absorbed 
translocated  the  dichlobenil  throughout  the  J 
An  investigation  of  some  of  the  chem  ical  and If 
cal  properties  of  dichlobenil  was  conducted, 
higher  plants  and  four  fungi  were  select© 
metabolism  studies.  Dichlobenil  was  adde 
nutrient  solution  containing  beans  or  alligator 
and  to  liquid  cultures  of  the  other  organism! 
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cts  were  chromatographed  and  autoradiog- 
ihed.  revealing  a  labeled  compound  other  than 
hlobenil.  This  was  shown  to  be  methyl-2,6- 
hlorobenzoate  and  increased  with  time  of  expo- 
e  of  the  various  test  organisms  to  C-14- 
hlobenil.  (Daly-Auburn) 
►8-01283 


FECT  OF  MORPHACTINS  ON  BEAN  AND 
LIGATORWEED, 

burn  Univ.,  Auburn,  Alabama. 
iV.  Atkinson,  Jr.,  and  H.  H.  Funderburk,  Jr. 
.tracts,  44th  Annual  Meeting,  Alabama  Acade- 
of  Science,  pp  3 1 7-3 1 8,  April  1 967.  2  p. 


;criptors:  'Alligatorweed. 
[itifiers:  *Morphactins, 
orphological  effects. 


'Gibberellic     acid, 


n  and  alligatorweed  were  treated  with  a 
phactin.  Root  and  foliar  application  of  methyl- 
iloro-9-hydroxyfluorene-  (9)-carboxylate  were 
le  to  determine  specific  morphological  effects, 
nbination  treatments  of  morphactin  and  gib- 
:llic  acid  were  made  to  study  the  possibility  of 
on  as  an  anti-gibberellin.  Stems  of  treated  al- 
torweed  were  found  to  be  curved  downward, 
color  was  darker,  and  internode  length  was 
iced  in  all  treated  plants.  One  month  after 
tment  irregular  leaf  development  still  occurred. 
ilar  effects  were  observed  on  beans.  Bean 
its  treated  with  gibbelellic  acid  then  with  an 
il  concentration  of  morphactin  after  the  gib- 
llin  spray  had  dried,  showed  somewhat  normal 
i  elongation;  however,  some  leaves  exhibited 
ptoms  of  slight  injury.  Dry  and  fresh  weight 
rminations  indicated  that  gibberellin  caused 
e  reversal  of  the  morphactin  effect.  (Daly-Au- 

1-01284 


SSES  OF  WATER  AND  CHARACTER  OF 
rER  RIGHTS  AND  USES  -  SECTION  52: 
:  PRINCIPAL  CATEGORIES  OF  SURFACE 
•  GROUNDWATERS, 

Jrimary  bibliographic  entry  see  Field  06E. 

ibstract,  see . 

-01291 


M  BEACH  COUNTY  WATER  AND  SEWER 

.aws  I967,ch  67-1 880,  pp  3424-3448,  25  p. 

riptors:  *Florida,  'Legislation,  Financing, 
:r  law,  Water  supply,  Construction,  Adminis- 
>n,  Local  government,  Sewage  districts,  State 
rnments,  Government  finance,  Sewaee 
isal.  " 

ifiers:  Bonds,  Palm  Beach  County. 

is  an  act  of  the  Florida  Legislature  authorizing 
ounty  of  Palm  Beach,  Florida,  to  provide  for 
onstruction,  acquisition  or  purchase  of  water 
wer  systems  or  any  combination  thereof  and 
Jvements,  additions  and  extensions  thereto 
:he  operation  and  maintenance  thereof.  The 
provides  for  optional  methods  of  financing 
construction,  acquisition,  purchase,  or  im- 
:ment  by  issuance  of  revenue  bonds  or  assess- 
bonds,  or  any  combination  thereof  of  said 
ty;  and  provides  for  the  fixing  and  collecting  of 
and  charges  to  users  of  such  systems  to  pay 
revenue  bonds,  and  for  the  levy  and  collection 
jcial  assessments  on  property  benefited  by  the 
ruction  or  acquisition  of  such  systems  to  pay 
assessment  or  revenue  bonds.  The  Act  pro- 
for  rights,  remedies,  and  security  of  the  hol- 
»f  any  such  bonds,  and  provides  that  this  act 
ake  effect  upon  its  becoming  law.  This  Act 
sts  basically  of  a  broad  authorization  of  the 
ty  to  act,  and  detailed  provisions  for  financing 
connell-FIa)  6 

01303 


PRESENT  WATER  LAW  AND  PROGRAMS. 

In  Water  For  The  Future  In  Mississippi,  Chapter  V, 
pp  29-48,  Sept  1955.  20  p,  6  fig,  52  ref. 

Descriptors:  *Water  law,  Surface  runoff,  'Water 
resources  development,  Watercourses  (Legal), 
Navigation,  Flood  control,  Drainage  programs, 
Flood  prevention,  Multiple-purpose  projects, 
Watersheds  (Basins),  'Watershed  management, 
Surface-groundwater  relationships,  Surface  waters, 
Riparian  rights,  Ownership  of  beds,  Prescriptive 
rignts,  Legal  aspects. 

This  section  explains  the  present  and  proposed  sur- 
face water  development  programs  and  contains  a 
review,  with  numerous  definitions,  of  the  Mississip- 
pi law  concerning  defined  watercourses  and  dif- 
fused surface  waters.  The  water  rights  law  of  Mis- 
sissippi is  largely  the  common  law  as  developed  by 
the  courts  with  minor  changes  made  by  statute  and 
the  Constitution.  This  body  of  law  has  been  geared 
more  to  disposal  of  water  and  navigation  than  to 
consumptive  or  non-consumptive  uses.  Neverthe- 
less, this  existing  law  must  be  considered  by  water 
users  and  the  legislature  in  seeking  to  build  the 
economy  of  the  state.  ( R.  Smith-FIa) 
W68-01346 


COMMON  LAW  RULES  REGARDING  THE  USE 
OF  SURFACE  AND  GROUND  WATER  IN  THE 
SOUTHEASTERN  STATES, 

Institute  of  Law  and  Government,  School  of  Law, 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see  . 

W68-01349 


REAL    PROPERTY    -    SURFACE    WATERS 
COMMON  ENEMY  RULE  AMPLIFIED, 

Alabama  Univ.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see  . 

W68-01391 

4B.  Groundwater  Management 

GROUND-WATER  RESOURCES  OF  CHOWAN 
COUNTY,  NORTH  CAROLINA, 

U.  S.  Geological  Survey. 

OrvilleB.  Lloyd,  Jr. 

N.  C.  Dept  of  Water  and  Air  Resources,  Ground 

Water  Bull  No.  14,  July  1968.  133  p,  35  fig,  3  plate 

4  tab,  1 7  ref.  v 

Descriptors:  'Groundwater,  'Water  wells 
'Hydrologic  data,  'Aquifers,  'Water  quality! 
North  Carolina,  Logging  (Recording), 
Hydrogeology,  Water  table,  Data  collections, 
Water  level  flu 
yield. 


luctuations,  Specific  capacity,  Water 

Identifiers:  Well  data,  Periodic  observations, 
Chowan  County. 

The  lithology,  areal  extend,  depth,  and  thickness  of 
aquifers  in  Chowan  County,  North  Carolina  were 
determined;  the  storage  and  transmissivity  of  the 
aquifers  were  estimated;  and  water  quality  was 
determined.  Located  in  the  northeastern  part  of  the 
Coastal  Plain,  the  county  has  an  average  annual 
temperature  of  61  deg  F  and  annual  precipitation 
of  about  50  in.  About  2,000  ft  of  Early  Cretaceous 
to  post-Miocene  sediments  underlie  the  area. 
Between  the  land  surface  and  450  ft  depth  there 
are  5  aquifers  ranging  in  age  from  upper 
Cretaceous  to  post-Miocene.  Aquifer  A,  the  upper- 
most, is  unconfined;  the  other  4  are  artesian.  Their 
dip  is  seaward,  to  the  east  and  southeast.  Permea- 
ble zones  are  sand,  shale,  and  limestone.  Yields 
range  from  less  than  10  gpm  in  A  and  E  to  about 
500  gpm  in  C.  Water  in  A  and  B  does  not  have  ex- 
cessive chloride,  but  has  over  0.3  ppm  Fe.  Water  in 
B  is  very  hard  in  the  southeast.  Over  250  ppm 
chloride  is  found  in  C,  D,  and  E  in  the  southeast, 
east,  and  north.  Withdrawal  in  Edenton  caused  a 
large  cone  of  depression  in  C,  and  some  chloride 


intrusion.  Well  inventory  and  chemical  data  are 
tabulated.  Maps  show  aquifer  thickness,  chemical 
quality,  depth  to  water,  and  locations  or  inven- 
toried wells.  (Knapp-USGS) 
W68-01024 


GROUNDWATER  CONDITIONS  IN  THE 
WATERMAN  WASH  AREA,  MARICOPA  AND 
PINAL  COUNTIES,  ARIZONA, 

U.  S.  Geological  Survey. 

E.  E.  Denis. 

Ariz.  State  Land  Dep.  Water  Resources  Rep.  No 

37,  Aug  1968.  23  p,  9  fig,  3  tab,  6  ref,  append  of 

basic  data,  list  of  Dept.  reports. 

Descriptors:  'Groundwater,  'Arizona,  'Hydrolog- 
ic data, 'Water  quality,  'Water  levels,  Water  wells, 
Aquifers,  Hydrogeology,  Water  table,  Data  collec- 
tions. Groundwater  basins,  Groundwater  barriers, 
Water  level  fluctuations,  Hydrologic  properties 
Water  Yield. 

Identifiers:  'Well  data,  Chemical  analysis  (Water), 
Waterman  Wash  area. 

A  study  was  made  of  the  groundwater  of  the  Water- 
man Wash  area,  southwest  of  Phoenix,  Arizona,  to 
plan  proper  management  of  the  only  dependable 
supply  of  water  available.  Waterman  Wash  is  a  NW 
flowing  ephemeral  stream  which  drains  400  sq  mi 
and  is  tributary  to  the  Gila  River.  The  valley  floor  is 
25  mi  long  and  about  8  mi  wide.  The  climate  of  the 
area  is  arid;  mean  annual  precipitation  is  7.5  in.  In 
1965,  19,000  ac  were  cleared  and  10,000  were 
being  cultivated  and  irrigated.  Irrigation  water  is 
pumped  from  44  wells.  The  water  levels  are 
deepest,  about  400  ft,  at  the  south  and  east  edges  of 
the  area.  Water  from  most  of  the  wells  contains 
more  fluoride  than  is  recommended  for  human  use. 
Sodium  and  salinity  hazard  is  high  to  very  high,  but 
use  of  the  water  is  not  presently  causing  any  irriga- 
tion or  soil  problems.  Because  recharge  is  negligi- 
ble, most  of  the  water  is  pumped  from  storage  and 
levels  are  declining.  From  1961  to  1965,  260,000 
ac-ft  were  withdrawn.  It  is  estimated  that  9.25  mil- 
lion ac-ft  remain  in  storage.  Basic  data  are  tabu- 
lated in  an  appendix.  (Knapp-USGS) 
W68-01028 


ELECTRICAL-ANALOG  ANALYSIS  OF 
GROUND-WATER  DEPLETION  IN  CENTRAL 
ARIZONA, 

U  S  Geological  Survey. 

T.  W.  Anderson. 

U  S  Geol  Surv  Water-Supply  Pap  1860,  1968.21  p 

4  fig,  4  plate,  1 1  ref. 

Descriptors:  'Groundwater,  'Water-level  fluctua- 
tions, 'Analog  models,  'Forecasting,  'Withdrawal, 
Groundwater  mining,  Aquifer  characteristics. 
Identifiers:    'Water-level   predictions,   Salt   River 

Valley. 

Groundwater  data  from  central  Arizona,  including 
the  Salt  River  and  lower  Vera  Cruz  River  valleys, 
the  largest  irrigated  areas  in  the  State,  were 
analyzed  by  electrical  analog,  and  predictions  of  fu- 
ture water  levels  were  made.  Groundwater  mining 
supplies  80%  of  the  water  used,  and  water  levels 
decline  as  much  as  20  ft  per  yr  in  some  places. 
Electrical-analog  methods  make  possible  the  pre- 
diction of  future  water  levels  when  the  results  of 
using  the  model  closely  match  field  data-in  this 
case  measured  water-level  change  since  1923. 
Probable  depths  to  water  are  estimated  assuming 
withdrawal  continues  at  the  1958-64  rate.  The 
greatest  depths  will  be  more  than  700  ft  near  Stan- 
field  and  more  than  650  ft  in  Deer  Valley  and 
northeast  of  Gilbert.  South  of  Eloy  and  NW  of 
Litchfield  Park  a  level  of  more  than  550  ft  is  pre- 
dicted. Total  decline  from  1964-84  will  range  from 
150-300  ft  in  major  cones  of  depression  and  the 
average  decline  in  central  Arizona  will  be  100  ft. 
Maps,  scaled  1:250,000  show  water  level,  water- 
level  decline,  transmissibility,  pumpage,  and  pre- 
dicted depth  to  water.  ( Knapp-USGS) 
W68-01034  VV 
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GROUND-WATER  RESOURCES  OF  UPTON 
COUNTY,  TEXAS, 

U  S  Geological  Survey. 

D.E.White. 

Tex  Water  Develop  Board  Rep  78,  132  p,  May 

1968.  21  fig,  7  tab,  42  ref. 

Descriptors:  *Groundwater,  *Hydrologic  data, 
♦Aquifers,  *Data  collections,  Water  wells,  Logging 
(Recording),  Chemical  analysis,  Water  levels, 
Hydrogeology,  Water  table,  Water  level  fluctua- 
tions, Observation  wells.  Specific  capacity,  Water 
yield,  Texas. 

Identifiers:  *Well  data,  Pumping-test  data,  Drillers 
logs,  Water  level  measurements,  Periodic  observa- 
tions. 

The  occurrence  and  availability  of  groundwater  in 
Upton  County,  Texas  are  analyzed  and  basic  data 
tabulated.  Total  withdrawal  was  3,928  ac-ft  in 
1965,  of  which  3,590  was  from  the  Upper 
Cretaceous  Trinity  Sand,  the  uppermost  aquifer  in 
the  county.  All  lower  formations  contain  water  too 
salty  to  use.  Recharge  to  the  Trinity  Sand  is  about 
1,100  ac-ft  per  yr,  far  less  than  the  amount  being 
withdrawn.  The  water,  of  the  calcium  sulfate  type, 
usually  has  a  TDS  content  higher  than  1 ,000  ppnv 
Surface  water  supplies  are  scanty;  average  annual 
precipitation  is  about  12.5  in.,  lake  evaporation, 
about  83  in.  Because  the  transmissivity  of  the  Trini- 
ty Sand  aquifer  is  only  1,000  to  3,000  gpd  per  ft  in 
the  NE  half  of  the  county,  3,000  to  6,000  gpd  per  ft 
in  the  NE  corner,  and  1 ,000  gpd  per  ft  in  the  out- 
crop area  in  the  SW  half  of  the  county,  wells  will 
have  small  yield  and  must  be  carefully  spaced  to 
avoid  interference.  The  data  from  the  inventory  of 
622  wells,  geo-physical  and  drillers  logs,  21  pump- 
ing tests,  water  levels  and  fluctuations  in  level,  cli- 
mate, chemical  analysis,  and  altitude  of  the  aquifer 
are  presented  in  tables  and  maps.  A  map  showing 
areas  most  favorable  for  water  development  is  in- 
cluded. (Knapp-USGS) 
W68-01036 


not  an  uncommon  practice  in  many  arid  regions. 
The  rise  and  fall  of  the  water  table  beneath  such 
areas  is  of  practical  interest.  Solutions  describing 
the  rise  and  fall  of  the  water  table  in  response  to 
deep  percolation  from  such  areas  are  developed  in 
this  article.  The  solutions  are  applicable  if  the  rise 
of  the  water  table  relative  to  the  initial  depth  of 
saturation  does  not  exceed  50%.  (Affleck-Ariz) 
W68-01083 

ARTIFICIAL     GROUNDWATER     RECHARGE 
THROUGH  WELLS, 

V.  L.  Hauser,  and  F.  B.  Lotspeich. 

J  Soil  and  Water  Conservation,  Vol  22,  No  1,  pp 

1 1  - 1 5,  Jan-Feb  1967.  5  p,  9  fig,  2  tab. 

Descriptors:  ♦  Artificial  recharge,  *  Recharge  wells. 
Aquifer,  Texas,  'Playa  lakes. 
Identifiers:  'Cationic  polyelectrolyte. 

A  study  was  conducted  in  the  Texas  High  Plains  to 
determine  whether  the  Ogallala  formation  could  be 
successfully  recharged  using  local  surface  runoff. 
Water  was  injected  into  the  aquifer  through  6-inch 
wells.  A  field  recharge  system  effectively  removed 
more  than  90  percent  of  the  suspended  solids  by 
flocculation  and  settling  after  treatment  with  a  ca- 
tionic  polyelectrolyte  and  alum.  The  aquifer  near 
the  wells  was  gradually  clogged  during  recharge  by 
the  remaining  solids,  however  the  wells  were  su- 
cessfully  redeveloped  by  bailing.  Data  is  presented 
on  the  flow  rates  into  wells,  total  water  recharged, 
as  well  as  electrical  conductivity,  and  coliform  or- 
ganisms before  and  after  groundwater  recharge.  In 
arid  regions  recharge  of  playa  lake  water  is  an  im- 
portant method  for  conserving  water.  (Affleck- 
Ariz) 
W68-01084 


NATURAL  RECHARGE  IN  TUCSON  BASIN, 

Arizona  Univ.,  Tucson.  Agricultural  Experiment 

Station. 

Wayne  Clyma,  and  Richard  J.  Shaw. 

Progressive  Agr  in  Ariz,  Vol  20,  No  2,  pp  14-15, 

17,  March-April  1968.  3  p,  3  fig. 

Descriptors:  'Natural  recharge,  'Aquifers, 
Groundwater,  Arid  climates,  'Groundwater 
recharge,  'Overdraft,  Groundwater  basins. 

There  is  a  deficit  or  annual  overdraft  of  ground- 
water use  of  100,000  acre  feet  in  the  arid  Tucson, 
Arizona  Basin.  Analyses  of  data  collected  by  the 
Agricultural  Engineering  Dept.  of  the  University  of 
Arizona  showed  the  nature  of  the  water  problems 
within  the  Tucson  Basin  and  suggested  procedures 
that  should  be  used  to  solve  these  problems.  The 
continuing  program  of  water  level  measurements 
has  shown  that  even  in  1965-1966  when  the 
greatest  rise  occurred  in  an  area  adjacent  to  the 
streams,  the  interior  of  the  basin  continued  its 
decline  in  water  levels.  The  Tucson  Basin  aquifer 
has  a  very  large  potential  for  rapid  rate  of  recharge 
and  has  also  the  capability  of  very  large  volumes  of 
recharge.  The  source  of  water  that  is  a  renewable 
supply  within  the  Tucson  Basin  comes  from  natural 
recharge  in  Santa  Cruz  and  the  Rillito  Creek  areas 
and  underflow  from  the  mountains.  ( Blecker-Ariz) 
W68-01080 

GROWTH  AND  DECAY  OF  GROUNDWATER- 
MOUNDS  IN  RESPONSE  TO  UNIFORM  PER- 
COLATION, 

New  Mexico  Institute  of  Mining  and  Technology. 
MahdiS.  Hantush. 

Water  Resources  Res,  Vol  3,  No  1 ,  pp  227-234, 
1967.  8  p,  1  fig,  2  tab. 

Descriptors:  'Groundwater  recharge.  Percolation, 
Water  table. 

Artifical  recharge  by  spreading  and  application  of 
irrigation  waters  on  rectangular  or  circular  areas  is 


EFFECTS  OF  SURFACE  SEDIMENTS  ON 
GROUNDWATER  RECHARGE, 

California  Univ.,  Riverside;  Orange  County  Water 

District.  ..».»-■ 

B  L  Grover.F.  K.  Aljibury.and  D.  D.Baier 
California  Agr,  Vol  22,  No  4,  pp  12-14, 1968.  3  p,  I 
fig,  1  tab. 

Descriptors:  'Groundwater  recharge,  'Sediments, 
Metropolitan  wate  r  dist.  of  So  Calif,  Porous  media. 
Identifiers:  Water  spreading. 

Water  spreading,  a  method  of  groundwater 
recharge,  was  studied  in  the  channel  of  the  Santa 
Ana  River,  Orange  County,  California.  Information 
is  presented  on  the  infiltration  rates  of  shallow 
spreading  ponds  in  areas  with,  and  without,  surface 
sediments  to  show  how  much  the  surface  sediments 
affect  the  spreading  efficiency  of  such  ponds.  The 
rate  of  water  delivery  to  the  spreading  area  was 
maintained  at  approximately  300  cubic  feet  per 
second  during  the  period  of  study.  The  intake 
values  were  0.088  acre  feet  per  day  in  the  pond 
with  sediments  and  5.9  acre  feet  per  day  in  the 
pond  with  sediment  removed.  The  use  of  un- 
derground storage  for  water  has  become  an  opera- 
tion of  major  importance  in  arid  regions  in  recent 
years.  (Affleck-Ariz) 
W68-01085 


OPTIMAL  GROUND-WATER  MINING, 

Desert  Research  Institute,  Nevada  Univ.,  Reno. 
For  priroary  bibliographic  entry  see  Field  06A. 
For  abstract,  see  . 
W68-01110 

AVAILABILITY  OF  GROUND  WATER  IN  THE 
OAKTON  QUADRANGLE  AND  PART  OF  THE 
WOLF  ISLAND  QUADRANGLE  IN  JACKSON 
PURCHASE  REGION,  KENTUCKY, 

US  Geological  Survey. 

Arnold  J.  Jansen,  Jr. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-182,   1 

sheet,  1968.  1  map,  2  tab. 


Descriptors:  'Groundwater,  'Hydrologic  data 
•Aquifers,  'Water  quality,  'Water  levels,  Wate 
wells,  Chemical  analysis,  Hydrogeology,  Water  U 
ble,  Water  sources,  Water  yield,  Kentucky. 
Identifiers:  Jackson  Purchase,  Kentucky,  Oakto 
quadrangle. 

Groundwater  for  domestic,  irrigation,  and  industr 
al  use  is  abundant  in  the  Oakton  quadrangle  an 
the  Kentucky  part  of  the  Wolf  Island  Quadrangle  i 
the  Mississippi  Valley  of  Kentucky.  The  principj 
aquifers  are  the  Eocene  sands  and  the  Pleistocei 
alluvial  gravel.  The  saturated  thickness  of  the  alii 
vial  gravel  ranges  from  32  to  96  ft.  Yields  may  e: 
ceed  1,000  gpm  where  the  saturated  gravel 
thickest.  The  Eocene  sands  are  800-1,000  ft  thic 
and  dip  southwestward  about  30  ft  per  mile.  The 
are  5  water-bearing  units  in  the  Eocene,  and  tl 
major  aquifer  is  near  the  bottom,  a  moderate 
thick  sand  which  may  yield  1,400  gpm.  The  wat 
in  the  Quaternary  alluvium  is  very  hard  ai 
generally  contains  425-525  ppm  dissolved  solic 
the  pH  is  7.2-7.9.  Iron  and  manganese  may  be  t< 
high  for  satisfactory  water  use.  Water  from  tl 
Eocene  is  satisfactory  for  most  uses.  Dissolvi 
solids  range  from  70-375  ppm;  pH  ranges  from  6 
6.8.  Iron  content  is  less  than  0.3  ppm.  A  geoloj 
section  and  a  cross  section  describe  the  litholo 
and  hydrology  of  rocks  from  Cretaceous  to  Recei 
A  map  scaled  1:24,000,  shows  availability 
groundwater,  location  of  wells,  and  quality 
water.  (Knapp-USGS) 
W68-01117 


AVAILABILITY  OF  GROUND  WATER  IN  Tl 
PARTS  OF  THE  WICKLIFFE  AND  WICKLIF1 
NW  QUADRANGLES  IN  JACKSON  PURCHA 
REGION,  KENTUCKY, 

U.S.  Geological  Survey. 

T.W.Lambert. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA- 185, 

sheet,  1968.  1  fig,  1  map,  1  chart,  6  ref. 

Descriptors:    'Groundwater,    'Hydrologic    ds 

•Aquifers,      'Water      quality.      Water      we 

Hydrogeology,  Water  table,  Water  sources,  K 

tucky. 

Identifiers:    Jackson    Purchase    area,    Wickli 

quadrangle 

Large  supplies  of  surface  and  groundwater 
available  in  the  Wickliffe  area,  Jackson  Purch 
region,  Kentucky.  Only  small  groundws 
withdrawals  are  now  being  made,  totaling  less  tl 
150,000  gpd.  Important  aquifers  are  in  Paleoa 
chert  and  limestone,  Late  Cretaceous  and  ei 
Eocene  sands,  and  Pleistocene  gravelly  sand, 
chert  aquifer  may  be  able  to  yield  about  1 .500  ( 
to  wells;  Eocene  sands  yield  more  than  1,000  J 
from  3  different  levels.  The  water  surface  is  fi 
330-370  ft  msl,  highest  near  the  Mississippi  Rr 
The  saturated  thickness  of  the  Quaternary  alluvi 
is  18-64  ft.  Quality  of  the  groundwater  is  gener 
good,  but  the  Eocene  aquifer  has  water  of  high  i 
content  which  probably  is  actually  caused  by  I 
casing  corrosion.  Water  quality  is  reported  I 
table  giving  results  of  18  analyses  for  iron,  n 
ganese,  and  pH.  A  cross  section  and  geoli 
column  show  stratigraphy  and  hydrologic  pro] 
ties  of  rocks  from  Silurian  to  Recent  age.  A  n 
1:24,000  scale,  shows  availability  of  groundws 
location  of  wells,  and  quality  of  water.  (Kn 
USGS) 
W68-0U32 

AVAILABILITY  OF  GROUND  WATER 
PARTS  OF  THE  CAIRO  AND  BARL 
QUADRANGLES  IN  THE  JACK! 
PURCHASE  REGION,  KENTUCKY, 

U.S.  Geological  Survey. 

Arnold  J.  Hansen,  Jr. 

U  S  Geol  Surv  Hydrol  Invest  Atlas  HA-18 

sheet,  1968.  2  fig,  1  map.  1  chart,  2  ref. 

Descriptors:  'Groundwater,  'Hydrologic  < 
♦Aquifers.  'Water  quality,  'Water  levels.  * 
wells.  Chemical  analvsis.  Hydrogeology.  V\ate 
ble.  Water  sources.  Water  yield,  Kentucky. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  04 
Groundwater  Management— Group  4B 


ntifiers:  Jackson  Purchase,  Kentucky,  Barlow 
drangle 

indant  groundwater  for  domestic,  irrigation, 
industrial  use  is  available  in  the  Cairo  and  Bar- 
quadrangles  in  the  Mississippi  Valley,  Jackson 
chase,  Kentucky.  The  principal  aquifers  are 
stocene  alluvial  gravels,  Pliocene-Pleistocene 
'els,  and  Eocene  sands.  Other  aquifers  are  in 
Paleozoic  and  Cretaceous  rocks.  The  saturated 
kness  of  the  alluvial  gravel  ranges  from  less 
i  10  to  71  ft.  Yields  to  wells  may  be  from 
ral  hundred  to  1,400  gpm.  Wells  in  the  Eocene 
I  may  yield  as  much  as  500  gpm.  The  municipal 

at  Barlow  yields  280  gpm  with  a  specific 
icity  of  9.5  gpm  per  ft.  The  water  level  slopes 
ward.  The  Cretaceous  McNairy  Formation 
yield  domestic  supplies  to  flowing  wells.  Water 
le  alluvium  has  too  much  iron  for  most  uses, 
most  of  it  is  also  very  hard.  The  Pliocene- 
itocene  gravel  yields  water  which  is  very  hard 
contains  1 50-300  ppm  of  total  dissolved  solids. 
Eocene  water  is  generally  soft  and  contains  75- 
ppm  total  dissolved  solids;  its  pH  is  about  6.5. 
ble  lists  iron  and  pH  for  14  samples.  Geologic 
i  sections  and  a  stratigraphic  column  show 
igraphy  and  hydrologic  properties  of  rocks.  A 

scaled  1 :24,000,  shows  availability  of  ground- 
r,  location  of  wells  and  test  holes,  and  qualitv 
iter.  (Knapp-USGS) 
-01 134 


LOGY  AND  GROUND-WATER 

3URCES  OF  THE  LOWER  BIGHORN  VAL- 
,  MONTANA, 

Geological  Survey. 

Hamilton,  and  Q.  F.  Paulson. 

Jeol  Surv  Water-Supply  Pap  1 876,  39  p,  1 968 

1  plate,  6  tab,  19ref. 

riptors:  'Groundwater,  'Water  resources, 
logic  investigations,  'Aquifers,  'Gravels, 
i  water,  Alkaline  water,  Saline  soils.  Data  col- 
ms,  Alluvium,  Irrigation,  Water  yield, 
ologic  properties,  Water  level  fluctuations 
r quality,  Montana, 
ifiers:  Bighorn  Valley,  Montana. 

>nly  economic  sources  of  groundwater  in  large 
of  the  lower  Bighorn  Valley,  Montana,  are  6 
:e  gravel  deposits  100-200  ft  apart  in  altitude 
bout  30  ft  thick.  The  bedrock  cut  by  the  river 
y  thick,  relatively  impermeable  Cretaceous 

In  3  places  sandstone  aquifers  with  soft, 
rately  to  highly  mineralized  water  with  large 
nts  of  Na  are  at  moderate  depths.  Ground- 
in  the  alluvium  is  hard,  and  in  the  irrigated 
ids  it  is  highly  mineralized  where  drainage  is 
ind  evapotranspiration  is  great.  Recharge  by 
ion  water  and  seepage  from  irrigation  canals 
laintain  high  water  levels.  Alluvial  wells  yield 
100  gpm.  Some  alluvial  aquifers  are  confined 
latively  impermeable  surficial  silt  and  clay 
its  and  have  a  slight  artesian  pressure  which 

the  water-  level  close  to  the  surface  and 
i  waterlogging  and  alkali  deposition 
ms.  Drainage  ditches  must  be  used  to 
it  waterlogging  if  any  irrigation  of  higher  ter- 
s attempted.  (Knapp-USGS) 
11144 
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IARY      OF      THE      GEOLOGY 

IND-WATER      RESOURCES     OF 

ITY,  NORTH  CAROLINA, 

iological  Survey. 

nT.  Sumsion. 

Jeol  Surv  Hydrol  Invest  Atlas  HA-291     1 

1968.  1  map,  2  fig,  2  ref. 

ptors:    'Groundwater,    'Hydrologic    data 
[ers,  'Water  quality,  'Water  levels,  Water 
Water  sources,  North  Carolina,  Water  yield 
cal  analysis,  Hydrogeology 
lers:  Pitt  County,  North  Carolina. 

dW?™  in  Pitt  Coun'y.  North  Carolina,  oc- 
n  300-1,200  ft  of  unconsolidated  Lower 
eous  to  post-Miocene  sediments  that  overlie 


crystalline,  non-water  bearing  rocks.  The  sedi- 
ments contain  7  artesian  aquifer  systems  with  an 
average  porosity  of  about  30%  ,  and  an  unconfined 
surface  aquifer.  Aquifers  1  and  2,  the  lowest 
average  about  50  ft  thick,  and  yield  soft  water  to 
municipal  wells  at  Farmville  but  brackish  water 
east  of  Greenville.  Aquifer  3  is  the  major  aquifer  of 
the  county.  It  averages  125  ft  thick,  and  consists  of 
silts,  clays,  and  coarse  sands.  It  yields  soft  bicar- 
bonate water  to  municipal  wells  at  Ayden,  Bethel, 
Farmville,  Fountain,  Greenville,  and  Grifton. 
Chlorides  exceed  250  ppm  only  in  the  easternmost 
part  of  the  county.  Aquifers  4-6  yield  smaller  quan- 
tities of  generally  excellent  water.  Aquifer  7  is  un- 
confined, averages  25  ft  thick,  consists  of  fine  to 
medium  sands  and  silt,  and  yields  slightly  acidic 
hard  water  with  large  amounts  of  iron.  Pumpage  is 
about  15%  of  estimated  recharge.  Industries  use 
municipal  supplies  and  have  not  contaminated 
groundwater.  A  1:125,000  map  shows  aquifer 
characteristics.  Cross  sections  show  correlation  of 
aquifers  and  geologic  formations.  Tables  give 
aquifer  hydrological  properties  and  chemical  anal- 
ysis of  waters.  (Knapp-USGS) 
W68-01147 


THE  OPTIMUM  MANAGEMENT  OF  GROUND 
WATER  RESOURCES, 

California  Univ.,  Los  Angeles. 

Warren  A.  Hall,  and  John  A.  Dracup. 

Proc  Int  Conf  Water  For  Peace,  Pap  No.  P/521 

Washington,  D.  C,  May  1 967.  7  p,  25  ref. 

Descriptors:  'Water  management  (Applied), 
Water  resources  development,  'Groundwater 
basins,  Groundwater  mining,  Groundwater 
recharge,  Arid  lands,  'Optimization,  Simulation 
analysis,  Filtration,  Energy,  Linear  programming, 
Legal  aspects,  Institutional  constraints,  Ground- 
water movement. 

The  present  concepts  of  groundwater  management 
in  arid  regions  were  presented  and  expanded  to 
deal  more  effectively  with  the  problems  of 
economic  growth  that  rely  on  groundwater.  The 
current  management  practices  of  safe  yield  and 
groundwater  mining  were  described.  It  was  sug- 
gested that  groundwater  basins  could  also  be  used 
as  follows:  ( 1 )  as  reservoirs  with  low  evaporation 
losses;  (2)  as  transmission  systems;  (3)  as  energy 
resources  dependent  on  storage  levels;  and  (4)  as 
filtration  mediums.  Optimization  techniques  such 
as  simulation,  parametric  linear  programming  and 
dynamic  programming  were  suggested  as  methods 
of  analysis  for  the  integrated  systems.  Physical 
problem  areas  (e.g.  land  subsidence,  sea  water  in- 
trusion, deterioration  in  groundwater  quality), 
legal  aspects  and  institutional  problems  were 
discussed. 
W68-01156 


THEORETICAL  PREDICTION  OF  EVAPORA- 
TION LOSSES  FROM  GROUNDWATER, 

Unesco  College   of  Engineering,   Riyadh,  Saudi 

Arabra. 

For  primary  bibliographic  entry  see  Field  02D. 

For  abstract,  see  . 

W68-01172 


RECLAMATION     OF     ANCIENT     AGRICUL- 
TURAL SOILS  IN  WAHIDI,  SOUTH  ARABIA, 

Empire  Cotton  Growing  Corp.,  London;  Dept.,  of 
Agriculture,  Federation  of  South  Arabia. 
For  primary  bibliographic  entry  see  Field  03C. 
For  abstract,  see . 
W68-01177 


U  S  GEOLOGICAL  SURVEY  TRACER  STUDY 
AMARGOSA  DESERT,  NYE  COUNTY 
NEVADA-PART  I:  EXPLORATORY 

DRILLING,  TRACER  WELL  CONSTRUCTION 
AND        TESTING        AND        PRELIMINARY 
HNDINGS, 
U  S  Geological  Survey. 
Richard  H.  Johnston. 


U  S  Geol  Surv  open-file  rep,  1968.  64  p,  7  fie   14 
tab,  5  ref. 

Descriptors:     'Drilling,     'Tracers,     'Carbonate 
rocks,  'Nevada,  Stratigraphy. 
Identifiers:  'Amargosa  desert,  Exploratory  wells. 
Tracer  experiments. 

In  order  to  determine  the  rate  of  groundwater 
movement  in  carbonate  rocks  and  the  transport  of 
various  nuclides  in  the  water  at  the  Nevada  Test 
Site,  a  tracer  study  was  made  in  the  Amargosa 
Desert,  Nye  County,  Nevada.  The  site  is  underlain 
by  lake  deposits,  alluvium,  and  basalt  of  Cenozoic 
age,  and  at  greater  depth  by  carbonate  rocks  of 
Paleozoic  age.  As  expected  near  a  major  discharge 
area  (a  line  of  springs  in  this  area)  the  water-level 
potential  is  higher  in  the  carbonate  rocks  than  in 
the  alluvium;  the  head  differential  is  less  than  1  ft. 
Three  exploratory  holes,  3  holes  for  tracers,  and  a 
sampling  hole  were  drilled  at  the  site  to  determine 
aquifer  constants  in  the  carbonate  rocks,  as  well  as 
porosity  and  real  velocities  of  water.  Described  in 
Part  I  are:  the  results  of  exploratory  drilling,  the 
tracer  well  construction  program,  and  the  results  of 
preliminary  hydraulic  testing.  (Llaverias-USGS) 
W68-01248 


GROUND-WATER    RESOURCES    OF    WOOD 
COUNTY,  TEXAS, 

U  S  Geological  Survey. 

M.  E.  Broom. 

Tex  Water  Develop  Board  Rep  79,  84  p,  Aug  1 968 

19  fig,  11  tab,  35  ref. 

Descriptors:  'Groundwater,  'Water  wells, 
'Hydrologic  data,  'Water  quality,  'Data  collec- 
tions, Aquifers,  Chemical  analysis,  Water  levels, 
Hydrogeology,  Texas,  Water  table,  Observation 
wells,  Subsurface  waters.  Water  yield,  Specific 
capacity,  Stream  gages,  Duration  curves,  Hydro- 
graphs. 
Identifiers:  'Wood  County,  Texas,  Flow  duration. 

Groundwater  resources,  which  supply  nearly  all  the 
water  used  in  Wood  County  in  northeastern  Texas, 
are  described.  The  principal  sources  are  the  Tertia- 
ry Carrizo-Wilcox  and  Sparta-Queen  City  aquifers. 
The  safe  perennial  yield  is  about  53 ,000  acre-ft  per 
yr,  of  which  about  50,000  acre-ft  per  yr  is  in  the 
Sparta-Queen  City  aquifer;  the  1965  pumping  rate 
was  only  about  3,500  ac-ft  per  yr.  About  34  million 
acre-ft  of  fresh  water  is  stored  in  the  upper  400  ft  of 
the  aquifer.  Low  pH  and  high  iron  content  of  the 
water  may  limit  large-scale  groundwater  develop- 
ment. The  occurrence  of  iron  is  predictable,  so  that 
with  careful  well  construction  and  pumping,  rela- 
tively iron-free  water  can  be  recovered  from  both 
aquifers.  Groundwater  basic  data  tables  include 
well  description,  chemical  data,  depth  to  water, 
and  driller's  names.  Hydrographs  and  flow-dura- 
tion curves  of  the  streams  in  the  county  are  also 
presented.  A  geologic  map  and  cross  sections, 
maps  showing  depth  to  the  aquifers,  a  map  of  water 
levels,  graphs  showing  drawdown-distance-time, 
diagrams  showing  iron-bearing  zones,  and  maps 
showing  aquifer  thickness  are  included.  (Knapp- 

W68-01250 


GEOLOGY  AND  GROUND  WATER 
RESOURCES  OF  THE  KALISPELL  VALLEY 
NORTHWESTERN  MONTANA, 

U.  S.  Geological  Survey,  Water  Resources  Div. 

R.  L.  Konizeski,  Alex  Brietkrietz,  and  R.  G. 

McMurtrey. 

Mont  Bur  of  Mines  and  Geology  Bull  68,  42  p  Julv 

1968.  34  fig,  5  plate,  6  tab,  34  ref. 

Descriptors:  'Water  resources,  'Groundwater 
'Aquifers,  'Water  quality,  'Water  yield,  Hydro- 
graphs,  Specific  capacity,  Hydrogeology,  Montana, 
Water  levels,  Transmissivity. 
Identifiers:  'Kalispell  Valley,  Bouguer  gravity 
values. 
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Principal  aquifers  and  the  occurrence,  movement, 
quantity,    and    quality    of    groundwater    in    the 
Kalispell  Valley,  northwestern  Montana,  were  stu- 
died to  provide  data  for  planning  optimal  water  use 
and   development.   The    valley    is    a   trench- ike 
graben    in    Precambrian    rocks,   formed    in    late 
Paleocene-Eocene  time  and  partly  filled  with  un- 
consolidated Tertiary  and  Quaternary  glacial  and 
alluvial  materials  as  thick  as  4,800  ft.  The  aquifers 
defined    are     in     Precambrian     bedrock      deep 
Pleistocene  units  under  artesian  head,  2  shallow  ar- 
tesian aquifers,  3  small  perched  aquifers,  and  the 
water-table  aquifer  in  Recent  flood  plain  deposits. 
The  Precambrian  rocks  yield  adequate  quantities 
of  water  to  stock  wells.  The  Pleistocene  artesian 
aquifers  flow  as  much  as  225  gpm  and  can  yield  as 
much  as  1 ,500  gpm  when  pumped.  The  flood  plain 
gravels  are  up  to  28  ft  thick  and  yield  as  much  as 
2  800   gpm   with    an  average   transmissibihty   ot 
l' 100  000  gpd  per  ft.  Well  hydrographs,  water- 
level  maps,  and  geohydrologic  cross  sections  sum- 
marize the  aquifer  data.  Maps  scaled  about  1  in.  to 
1  mi  show  geology,  Bouguer  gravity,  piezometnc 
surface  of  the  deep  aquifer,  perched  watertable 
contours,  and  contours  on  the  water  table  during  a 
rise  of  Flathead  Lake.  (Knapp-USGS) 
W68-01265 

GROUND-WATER  LEVELS  IN  NEW  MEXICO, 

1966, 

U.S.  Geological  Survey. 

F.E.Busch,  and  J.  D.Hudson  ,_.__.       ,Q 

N.  Mex  State  Eng  Basic  Data  Rep,  1%8.  71  p,  2Y 
fig,  35  tab,  32  ref. 

Descriptors:  *Groundwater,  'New  Mexico,  'Water 
levels  'Data  collections,  'Water  level  fluctuations, 
Water  wells,  Hydrologic  data,  Water  table, 
Groundwater  basins,  Observation  wells. 
Identifiers:  'Water  level  measurements.  Periodic 
observations. 

Annual  measurement  in  1,490  observation  wells  in 
New  Mexico  are  tabulated.  The  wells  are  in  7  major 
drainage  basins  or  groups  of  basins.  Water  level 
measurements  are  used  to  evaluate  the  States 
water  resources  and  to  control  the  withdrawal  of 
water  Measurements  are  made  in  Jan  and  Feb  in 
irrigation  areas.  The  time  of  measurement  is 
chosen  to  be  when  recovery  of  water  levels  from 
pumping  of  the  previous  irrigation  season  is  nearly 
complete,  for  the  best  comparison  with  measure- 
ments of  other  years.  Maps  show  the  water  levels 
and  changes  in  levels.  All  measurements  are  given 
in  feet  below  land-surface  datum.  Heavy  rainfall  on 
Aug  22  1966  averaged  over  4.50  in.  and  caused 
heavy  property  damage  as  well  as  heavy  rechargej 
Water  levels  rose  as  much  as  1  ft  in  the  unconfined 
High  Plains  aquifer  and  up  to  13  ft  in  the  artesian 
wells  of  the  Roswell  Basin.  Well-data  tables  give 
the  location  of  wells,  name  of  owner  formation, 
1967  water  level,  change,  highest  and  lowest  levels 
of  record,  and  period  of  record^  Some  artesian 
levels  are  also  shown  graphically.  ( Knapp-UbOi ) 
W68-01266 

GEOLOGY  AND  WATER  RESOURCES I  OF  THE 
HIBBING  AREA,  NORTHEASTERN  MIN- 
NESOTA, 

U.  S.  Geological  Survey. 

Gerald  F.  Lindholm.  u.  ,m    , 

U  S.  Geol.  Surv  Hydrol  Invest  Atlas  HA-280,  3 
sheets,  1968.  6  maps,  6  tab,  9  ref. 

Descriptors:  'Water  resources,  'Surface  waters, 
'Groundwater,  'Water  quality,  'Hydrogeology, 
Aquifers,  Streams,  Hydrologic  data.  Water  levels. 
Springs,  Water  sources,  Water  yield,  Specific 
capacity,  Minnesota. 
Identifiers:  Hibbingarea,  Minnesota,  Swan  River. 

Groundwater  from  wells  in  glacial  drift  is  the  major 
source  of  water  in  the  Hibbing  area,  northeast  Min- 
nesota. The  larger-capacity  wells  are  in  thick  sand 
and  gravel  deposits  in  the  southern  half  of  the  area, 
where  increased  water  needs  can  be  met  by 
development    of    channel-fill    deposits.    In    the 


northern  half,  limited  groundwater  supplies  occur 
and  the  water  is  very  hard,  high  in  dissolved  solids, 
with  excessive  Fe  and  Mn.  Good  water  may  be  ob- 
tained from  the  underlying  Precambrian  Biwabik 
Formation  but  induced  recharge  of  inferior  water 
from  the  drift,  effect  of  mining  operations  on  ulti- 
mate yield,  and  conflict  of  interest  in  development 
preclude  adequate  utlimate  yields.  Large  amounts 
of  good  surface  water  are  available  from  the  nearby 
Swan  River.  Data  are  presented  in  maps  scaled 
1-24,000  showing  groundwater  quality,  use,  move- 
ment, and  availability;  geology;  and  contours  on 
the  pre-Pleistocene  surface.  Geology,  water-bear- 
ing characteristics  and  water  quality  data  are  tabu- 
lated. Graphs  show  precipitation,  Swan  River 
discharge,  precipitation,  well  water  level  fluctua- 
tions with  pumping,  distance-draw -down  curves, 
and  flow  duration.  Geologic  cross-sections  show 
stratigraphic  relations  of  the  Precambrian  and  gla- 
cial formations.  (Knapp-USGS) 
W68-01267 

CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  52: 
THE  PRINCIPAL  CATEGORIES  OF  SURFACE 
AND  GROUND  WATERS, 

For  primary  bibliographic  entry  see  Field  06t. 

For  abstract,  see . 

W68-0I291 


4C.  Effects  on  Water 
OF  Man6s  Non-Water 
Activities 

THE    EFFECTS    OF    VARYING    LAND    AND 
WATER  USE  ON  STREAMFLOW  REGIMEN, 

Wyoming  Univ.,  Laramie. 

Paul  A.  Rechard,  and  John  E  Lane. 

Wyoming  Univ  Water  Resources  Res  Inst  Report 

No  10,  64  p,  June  1968.  16  tab,  7  fig,  44  ref,  list  of 

WRR1  series  reports. 

Descriptors.  'Hydrologic  budget.  'Urbanization. 
•Municipal  water,  'Water  rights,  'Prior  appropria- 
tion 'Consumptive  use,  'Irrigation  water,  Return 
flow  Water  distribution  (Applied),  Water  utiliza- 
tion Wyoming,  Equitable  apportionment. 
Identifiers:  'Municipal-agricultural  water  use  com- 
parison, 'Streamflow  regimen,  Laramie. 


The  effects  on  streamflow  regimen  of  purchase  of 
irrigation  water  rights  by  a  municipality,  converting 
irrigated  land  to  dry  land  and  transferring  the  water 
to  I  point  of  use  several  miles  away,  were  studied. 
\  water  budget  of  the  City  of  Laramie,  Wyoming, 
was  made  on  a  daily  basis  from  May  1,  1965,  to 
Sept  30  1967.  All  inflows  to  the  system  and  out- 
flows to  the  river  were  monitored.  Both  an  inflow- 
out-flow  study  and  a  Blaney-Criddle  analysis  were 
made  of  agricultural  use;  return  to  the  stream  is 
estimated  to  be  20%  of  agricultural  diversion.  The 
city  should  deplete  a  purchased  appropriation  less 
than  agriculture  depletes  the  same  flow  during  the 
irrigation  season.  A  diversion  to  municipal  use  of 
75%  of  the  purchased  water  right  precludes  any 
depletion  injury  to  previous  downstream  ap- 
propriations. Water  should  be  returned  to  the 
stream  with  minimum  quality  deterioration.  (K- 
napp-USGS) 
W6SS-01261 

NAVIGABLE  WATERS  -  RIGHTS  OF  RIPARI- 
AN OWNER  HELD  NOT  TO  INCLUDE  THE 
RIGHT  TO  CONSTRUCT  A  PERMANENT  DEEP 
WATER  DOCK  INTO  LAKE  HURON, 

John  E.  S.  Scott. 

Wayne  State  Law  Rev,  Vol  7,  No  3,  pp  492-496. 

Spring  1961.  5  p,  31  ref. 

Descriptors:  'Michigan.  'Docks,  'Riparian  rights. 
Damages,  Water  pollution.  Lake  Huron,  Owner- 
ship of  beds,  Submerged  Lands  Act,  Navigation, 
Admiralty,  Dredging. 
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This  is  a  Michigan  case  concerning  dock  construe 
tion  on  Lake  Huron.  Obrecht  v  National  Gypsun 
Co,  361  Mich  399,  105  N  W  2d  143  (I960) 
Riparian  owners  brought  suit  to  enjoin  an  adjoinin| 
riparian  from  constructing  a  dock  into  Lake  Huron 
The  court  held  against  the  defendant,  stating  tha 
while  it  recognizes  the  common  law  right  to  'what 
out'  the  public  right  in  the  waters  and  submerge 
lands  of  the  Great  Lakes,  held  in  trust  by  the  statt 
is  supreme  against  the  defendant's  asserted  riparia 
rights  However,  the  defendant  was  not  required  t 
remove  the  dock  because  of  'great  property  loss 
and  was  only  required  to  bear  the  damages  of  at 
joining  riparians.  The  article  discusses  the  genen 
doctrine,  concerning  the  right  to  wharf  out  an 
concludes  that  the  case  is  consistent  with  Michiga 
law.  (Crabtree-Fla) 
W68-0I329 

LIABILITY  FOR  DIVERSION  OF  SURFAC 
WATERS 

Ohio  State  L.  J.,  Vol  22,  No.  I,  pp  241-243,  Wint 
1961  3  p,  20  ref. 

Descriptors:  'Natural  flow  doctrine,  'Obi 
'Reasonable  use,  Civil  law,  'Repulsion i  (Lei 
aspects).  Municipal  water,  Riparian  land,  Oradu 
Surface  drainage,  Surface  runoff,  Damages,  Re 
tive  rights.  Alteration  of  flow. 

The  Ohio  case  of  Johnson  v  Goodview  Homes 

Inc.,  82  Ohio  L  Abs.  526.  167  N.  E.  2d  132  (C. 

I960)  concerned  the  diversion  of  surface  water 

an   upstream   owner.   The   corporate   defenda 

while  grading,  filled  a  gully,  terraced  the  land  a 

installed  drainage  pipes  to  carry  surface  water Tn 

the  front  of  its  property  to  the  rear.  As  a  result,  I 

flow    of  surface    water   was   increased   and 

celerated  onto  the  land  of  plaintiff,  the  lower 

joining  owner,  causing  damage  to  his  basement  i 

house  foundation.  The  court  ruled  that  defenda 

actions  constituted  a  trespass,  enjoined  defend 

from  further  piping,  and  awarded  damages   I  he 

tide  discusses  the  3  general  rules  as  to  diffused ! 

face  water,  the  common  enemy  doctrine,  the  w 

ral  flow  doctrine,  and  the  reasonable  use  doctri 

Ohio  apparently  is  in  a  state  of  flux,  but  gener 

applies  the  natural  flow  rule.  However,  there 

pears  to  be  different  rules  applied  to  munic 

owners,  and  to  upper  owners  as  opposed  to  lo 

owners  The  article  indicates  that  the  upper  o» 

is  bound  bv  natural  flow  while  the  lower  own< 

entitled  to  reasonable  use.  (Crabtree-Fla) 

W68-01330 


REAL  PROPERTY  -  WATERS  AND  \N  AT 
COURCES  -  LIABILITY  FOR  DAM/ 
CAUSED  BY  OBSTRUCTION  OF  PERCOl 
ING  WATERS.  ,aA  . 

Iowa  L  Rev.  Vol  46,  No  3,  pp  694-700,  Sf 
1961.  7  p,  37  ref. 

Descriptors:  Underground  streams,  Drai 
water,  Reasonable  use,  'Subsurface  drau 
'Percolating  water.  Natural  flow  doctrine,  r< 
Carolina,  Riparian  rights,  Remedies  Seepage, 
face-groundwater  relationships.  'Obstructs 
flow.  Groundwater  barriers. 

This  article  concerns  Jones  v  Home  Bldg  and  I 
Ass'n  1 14  S  E  2d  (N  C  1960).  Defendant  cor| 
tion  was  the  lower  owner  who  constructed  a  t 
ing  on  land  adjoining  plaintiffs  higher  gn 
Thereafter  water  began  to  seep  through  plan 
basement  floor.  Defendant  had  been  aware  c 
water  problem  during  construction.  Plaintitt 
for  damages  based  on  the  willful  obstruction 
known  underground  stream  On  appeal  from: 
dit  for  plaintiff,  held  reversed.  Plaintiff  di« 
prove  his  allegations,  but  his  evidence  did  a 
negligent  failure  to  provide  for  adequate  dra 
of  known  percolating  waters,  and  the  c 
retried  on  this  theory.  The  article  then  discuss 
English  and  American  rules  in  this  area.  It! 
that  proper  distinction  cannot  be  made  be 
percolating  water  and  underground  streM 
further  argues  that  the  rule  as  to   underg 
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waters  should  be  the  same  as  that  applicable  to  sur- 
face waters,  and  that  the  proper  action  here  is  one 
based  on  realty,  rather  than  in  tort.  (Crabtree-Fla) 
W68-01334 


URBAN  DRAINAGE:  ASPECTS  OF  PUBLIC 
\ND  PRIVATE  LIABILITY, 

vlaxine  Kurtz. 

Jicta,  Vol  39,  No  4,  pp  197-210,  July-Aug  1962 

14  p,  78  ref.  6 

)escriptors:  Urbanization,  "Surface  drainage,  Civil 
aw,  "Remedies,  Repulsion  (Legal  aspects), 
(easonable  use,  "Cities,  Drainage  systems,  Judicial 
lecisions. 

"he  article  presents  the  basic  doctrines  and  trends 
elating  to  both  public  and  private  liability  for  the 
iterference  with  drainage  in  a  municipality.  Civil 
iw  doctrine  prohibits  both  upper  and  lower 
roprietors  from  altering  natural  drainage  condi- 
»ns.  It  has  been  modified  to  allow  alteration  so 
>ng  as  additional  harm  does  not  result.  The  com- 
ion  law  rule  (common  enemy)  allows  all  but  un- 
ecessary  or  wanton  repulsion  of  surface  water, 
everal  states  have  adopted  a  reasonable  use  rule. 
Irban-rural  distinctions  are  recognized  under  each 
f  these  four  general  rules.  The  potential  theories 
f  liability  against  municipal  corporations  are  nu- 
lerous:  negligent  planning  or  construction; 
egligent  maintenance;  nonfeasance  by  failure  to 
arrect  known  obstruction  by  roads;  eminent 
omain;  nuisance  and  other  absolute  liabilities, 
rban  growth  necessitates  that  relative  rights  and 
:sponsibi)ities  of  cities  and  property  owners  be  set 
»wn  in  systematic  fashion.  (MacMillan-FIa) 
'68-01335 


rfPLIED  COVENANT  TO  PROTECT  LEASED 

REMISES  FROM   DRAINAGE   WHERE   LES- 

EE  IS  RESPONSIBLE  FOR  DRAINAGE, 

harles  Ray  Davis. 

liss  L  J,  Vol  35,  No  3,  pp  280-295,  March  1964 

>p,73ref. 

escriptors:  "Natural  gas,  "Subsurface  drainage, 
.eases.  Judicial  decisions  "Mississippi  Oil  wells 
tploitation,  Oil  reservoirs, 
entifiers:  Liability. 

:cent  court  decisions  in  Mississippi  have  clarified 
e  law  with  respect  to  the  effect  of  drainage 
used  by  a  lessee  (rather  than  a  third  part)  on  the 
dinary  rules  governing  the  implied  covenant  to 
otect  against  drainage  in  an  oil  and  gas  lease.  A 
mmon  lessee  of  two  adjoining  tracts  is  not  liable 
r  all  drainage  from  one  tract  through  wells  on  an 
joining  tract.  The  Millette  cases  established  stan- 
rds  of  bad  faith  and  substantial  drainage.  The  test 
the  dissent  that  the  duty  of  the  lessee  be  mea- 
red  by  the  standard  of  the  prudent  operator  in 
:  absence  of  fraud  is,  in  the  author's  view,  less 
ibiguous  and  therefore  preferable.  (MacMillan- 

58-01336 


GHWAYS  -  FLOOD  DAMAGE  -  PROPOSED 
3DIFICATION  OF  COMMON  ENEMY  RULE, 

to  L.  O'Brien. 

is  L  Rev,  Vol  1 963,  No  4,  pp  649-660,  July  1 963 

p,  43  ref.  J 

scriptors:  "Natural  flow  doctrine,  Wisconsin, 
'il  law,  "Road  construction,  Highways,  "Surface 
loff,  "Repulsion  (Legal  aspects),  Flood  damage, 
gislation,  Judicial  decisions.  Riparian  land 
unent  domain,  Reasonable  use,  Right-of-way. 
■ntifiers:  Inverse  condemnation. 

is  article  deals  with  diffuse  surface  water  and  its 
ect  on,  as  well  as  by,  highway  construction 
sconsin  has  handled  the  problem  by  statute.  Be- 
e  modifying  legislation,  the  state  applied  the 
nmon  enemy  doctrine.  The  article  considers 
•Posed  legislation  which  will  be  in  favor  of 
liway  agencies.  This  legislation  will  place  an  af- 


firmative duty  of  care  on  landowners.  It  is 
somewhat  obscure  as  to  what  will  constitute  inverse 
condemnation  and  provides  remedial  action  only 
after  damage  has  been  done.  Taking  previous 
legislation  in  this  area  along  with  proposed  Statute 
88.87,  the  effect  of  the  common  enemy  doctrine 
should  be  avoided  in  Wisconsin.  The  article  gives 
an  argument  for  injunctive  relief  in  this  area  before 
damage,  concluding  that  this  would  be  the  best  way 
to  avoid  damage,  and  to  protect  the  interests  of  the 
landowners  and  highway  agencies.  (Crabtree-Fla) 
W68-01339 

4D.  Watershed  Protection 


EFFECT  OF  GRAZING  ON  INFILTRATION  IN 
A  WESTERN  WATERSHED, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Fort  Collins,  Colorado. 

J.  R.  Thompson. 

J  of  Soil  and  Water  Conserv,  Vol  23,  No  2,  pp  63- 

65,  March-April  1 968.  3  p,  4  fig,  1  tab. 


Descriptors:    "Grazing 
(Basins),   Stocking,   f 
trometers,  Runoff. 
Identifiers:  Plots. 


"Infiltration,   Watersheds 
osion,   Soil    types,    "Infil- 


Twelve  infiltrometer  plots,  stratified  by  major  soil 
types,  were  located  in  each  of  eight  watersheds  to 
test  the  effects  of  livestock  exclusion  on  infiltration 
and  erosion  of  Badger  Wash  in  western  Colorado. 
The  four  soil  types  were  derived  from  shale,  sand- 
stone, a  mixture  of  shale  and  sandstone,  and  alluvi- 
um. Artificial  rainfall  was  applied  to  2.5-square- 
foot  plots  at  the  rates  of  5  inches  per  hour.  Runoff 
from  the  plots  and  amount  and  intensity  of  applied 
rainfall  were  measured  with  the  Rocky  Mountain 
infiltrometer.  Average  infiltration  rates  for  dry  soils 
were  lower  in  1963  than  in  1953-1954  or  1958  on 
both  grazed  and  ungrazed  plots.  In  1 963  infiltration 
declined  to  a  point  lower  than  the  pretreatment 
level  for  both  grazed  and  ungrazed  plots.  In  1 963 
an  apparently  consistent  increase  in  erosion  ac- 
companied the  decrease  infiltration.  Penetrometer 
measurements  and  bulk  density  values  indicated  a 
slight  improvment  in  surface  soil  conditions 
between  1958  and  1963  without  respect  to  grazing 
treatment.  Ground  cover  on  grazed  watersheds 
decreased  significantly  from  29%  in  1953  to  20%  in 
1963.  A  possible  explanation  of  decreases  is 
discussed.  (Blecker-Anz) 
W68-01105 


HYDROLOGIC    DATA   FOR   EXPERIMENTAL 

AGRICULTURAL      WATERSHEDS     IN     THE 

UNITED  STATES,  1962, 

U  S  Dept  of  Agriculture,  Agricultural  Research 

Serv. 

Harold  W.  Hobbs. 

U  S  Dep  of  Agr,  Agr  Res  Serv  Misc  Publication  No 

1070, 447  p,  June  1968.1  map,  4  tab,  1 14  ref. 

Descriptors:  "Watersheds  (Basins),  "Agricultural 
watersheds,  "Data  collections,  "Hydrographs 
"Hydrologic  data,  Precipitation  (Atmospheric)! 
Temperature,  Storm  runoff,  Isohyets,  Floods, 
Drainage,  Instrumentation,  Land  management 
Rainfall  intensity. 

Identifiers:  Experimental  Agricultural  Watershed 
program,  Runoff  intensity. 

Selected  hydrologic  data  for  yr  1962  are  presented. 
The  data  include  monthly  precipitation  and  runoff 
for  164  watersheds,  annual  maximum  discharges 
and  annual  maximum  volumes  of  runoff  for  155  of 
the  watersheds  for  time  intervals  of  1 ,  2,  6,  and  1 2 
hr  and  for  1,  2,  and  8  days,  daily  precipitation  and 
discharge  and  daily  air  temperature  on  51 
watersheds,  and  detailed  information  for  1  or  more 
selected  storm  events  for  136  watersheds.  Informa- 
tion on  storm  events  includes  tabular  data  for  30- 
day  rainfall  and  runoff  prior  to  the  events,  data  on 
rainfall  and  runoff  intensity,  accumulated  depths  of 
rainfall  and  runoff,  description  of  watershed  condi- 
tions, hydrographs,  rainfall  histograms,  watershed 
maps,    and     isohyetal     maps.     Descriptions    of 


watershed  physical  characteristics,  instrumenta- 
tion, maps,  land  management,  and  recommended 
area  of  application  of  results  are  also  given  for 
newly  established  watersheds.  Descriptions  of  old 
watersheds  are  revised.  (Knapp-USGS) 
W68-0112I 


CRIB  DAMS  FOR  CONTROL  OF  SEDIMENT 
AND  STREAMBED  EROSION  AND  THEIR 
SUITABILITY  FOR  CONDITIONS  IN 
PAKISTAN, 

Pakistan  Forest  Institute,  Peshawar. 

For  primary  bibliographic  entry  see  Field  08D. 

For  abstract,  see . 

W68-01179 


MULTIPLE  LAND  USE  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  06B. 

For  abstract,  see . 

W68-01319 


RELATIONSHIPS  BETWEEN  WATER  AND 
OTHER  PROPERTY  RIGHTS  AND  SMALL 
WATERSHED  DEVELOPMENT  IN  THE  EAST- 
ERN STATES, 

Harold  H.  Ellis. 

In  Economics  of  Watershed  Planning,  pp  262-275, 

Iowa  State  University  Press,  Ames,  1961    13  p  5l' 

ref. 

Descriptors:  "Watershed  management,  "Legisla- 
tion, "Dams,  Reservoirs,  Dam  construction, 
Reasonable  use,  Natural  flow  doctrine,  Artificial 
watercourses,  Natural  streams,  Condemnation, 
Condemnation  value,  Water  storage.  Regulated 
flow,  Water  utilization,  Water  law,  Water  permits, 
Preferences  (Water  rights),  Administrative  agen- 
cies. 

Attention  is  focused  on  Public  Law  566  projects 
which  are  a  large  part  of  watershed  development  in 
eastern  states.  The  author  begins  with  court  made 
definitions  of  water  rights.  The  right  to  use  water 
for  artificial  reasons  depends  on  either  the  natural 
flow  or  reasonable  use  of  doctrines.  Dam  construc- 
tion on  a  watercourse  is  the  next  topic.  Emphasis  is 
placed  on  the  totality  of  factors  to  be  considered. 
Attention  is  turned  to  the  use  of  condemnation 
powers.  There  are  basic  rules  for  the  determination 
of  a  fair  compensation.  The  author  next  discusses 
legislation  in  the  area  of  dams  and  impoundments. 
Recent  legislation  allows  for  storage  of  water  dur- 
ing high  flow  seasons  for  use  during  low  flow 
seasons.  The  author  raises  some  problems  sur- 
rounding the  statutes.  Minimum  streamflows  are 
considered.  The  author  also  raises  non-riparian  use 
and  the  factors  involved  permanent  non-riparian 
use.  Preference  questions  are  raised  and  a  list  of 
preferences  given,  followed  by  a  discussion  of  per- 
mits. The  author  closes  with  mention  of  the  proba- 
ble impact  of  the  watershed  districts  on  the  systems 
of  water  rights  and  the  functions  of  state  agencies 
(Breuel-Fla) 
W68-01325 


STATE  DISTRICT  LAWS  AS  THEY  AFFECT 

WATERSHED  DEVELOPMENT, 

Robert  C.  Otte. 

In  Economics  of  Watershed  Planning,  pp  277-292 

Iowa  State  University  Press,  Ames,  1961    15  n   3 

tab,  21  ref.  H' 

Descriptors:  "Legislation,  "Watershed  manage- 
ment, "Local  government,  "Water  districts. 
Drainage  districts,  Irrigation  districts,  Soil  conser- 
vation, State  governments,  Flood  control,  Water 
law. 

Because  of  the  inadequacy  of  the  market  place, 
government  has  played  an  increasing  role  in  the 
development  of  small  watershed  projects.  One 
result  is  the  resource  protection  and  development 
district.  The  author  interjects  a  section  on  ihe  spon- 
sors of  Public  Law  566  Projects  complete  with  a  ta- 
ble. The  bulk  of  the  study  is  devoted  to  the  various 
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types  of  districts.  A  table  is  provided.  The  districts 
mentioned  are  soil  conservation,  multi-purpose, 
flood-control,  drainage,  irrigation  and  other  single- 
purpose  districts.  A  section  follows  on  the  part 
played  by  counties  and  municipalities  with  the  ap- 
proval of  states.  Dependent  districts  are  also 
discussed  with  a  table.  The  final  substantive  section 
is  devoted  to  the  responses  made  by  state  legisla- 
tures to  Public  Law  566.  The  conclusion  is  that 
local  government  is  intrusted  with  a  substantial 
amount  of  watershed  development.  ( Breuel-Ha) 
W68-01326 

MODEL  WATERSHED  DISTRICT  ACT, 

Milton  S.  Heath,  Jr. 

In  Economics  of  Watershed  Planning,  pp  295-3 10, 

Iowa  State  University  Press,  Ames,  1961.  15  p,  I 

ref. 

Descriptors:  *  Legislation,  *  Watershed  manage- 
ment, *Water  districts,  Water  law,  Administrative 
agencies,  Water  rights,  Local  governments.  Water 
policy. 

The  purpose  of  this  chapter  is  to  present  model 
legislation.  The  act  has  five  major  provisions,  ac- 
cording to  its  author:  (1)  districts  created  by  lan- 
downer's petitions,  (2)  district  functions  to  include 
most  functions  possible,  and  power  to  enter  con- 
tracts, ( 3 )  administration  via  trustees ,( 4 )  financing 
via  direct  assessme  nts,  ( 5 )  the  minim  urn  of  state  su- 
pervision. The  act  also  makes  several  provisions  in 
the  area  of  water  rights.  First,  the  district  itself 
takes  title  to  property  in  the  State's  name  to  avoid 
problems  with  changes  in  the  law.  Second,  the  act 
does  not  change  existing  water  rights  or  expand  dis- 
trict use  powers.  Third,  the  state  agency  must  ratify 
district  work  plans.  The  author  also  warns  that  any 
use  of  the  Model  Act  should  be  consistent  with  the 
language  and  procedures  of  the  law  in  each  ju- 
risdiction. (Breuel-Fla) 
W68-01327 

ECONOMIC  EVALUATION  OF  THE  SMALL 
WATERSHED  PROGRAM, 

American  Farm  Economic  Assoc.  Menaska,  Wis. 
Morris  Weinberger,  and  Robert  C.Otte. 
Journal  of  Farm  Economics.  Vol  39,  No  5,  Dec 
1957, pp  1256-1268, 12p,  12ref. 

Descriptors:  *Watershed  Protect,  and  Flood  Prev. 
Act,  *Evaluation,  Soil  conservation,  'Economic  ef- 
ficiency 'Watershed  management.  History, 
Legislation,  Federal  project  policy,  Project  pur- 
poses, Demonstration  watersheds,  Flood  protec- 
tion, Land  management,  Small  watersheds,  Water 
supply.  Structural  analysis,  Planning. 

The  focus  of  this  article  is  on  Public  Law  566,  as 
amended  by  Public  Law  1018,  commonly  known  as 
the  Watershed  Protection  and  Flood  Prevention 
Act  Earlier  legislation  included  the  creation  of  the 
Soil  Conservation  Service  in  1935  and  the  Flood 
Control  Act  of  1936,  as  well  as  a  1953  pilot  pro- 
gram. A  watershed  project  under  Public  Law  566 
must  be  requested  by  local  organizations.  Require- 
ments for  local  organizations  are  listed.  Economic 
analysis  of  watershed  programs  is  provided  for  by 
Congress,  the   President,  and  others.   Economic 
analyses  are  being  conducted  on  numerous  pilot 
projects,  including  surveys  by  the  Soil  Conserva- 
tion Service.  Because  of  the  rapid  expansion  ot 
these  projects,  it  will  be  necessary  to  have  data  on 
economic  matters,  resulting  from  research  efforts 
of  economists  and  physical  scientists.  Structural 
and  land  treatment  measures  are  crucial  to  these 
projects.  Reduction  of  flood  damages  evaluation  is 
discussed.  Another  problem  area  is  the  evaluation 
of  measures  for  stabilizing  gullies  and  waterways. 
Water  supply  is  generally  not  included  as  a  Public 
Law  566  purpose.  Other  subjects  briefly  covered 
are  secondary  project  effects,  maximization  of  net 
benefits,  and  the  future  role  of  economic  evalua- 
tion. 
W68-0I378 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification 
OF  Pollutants 

AUTOMATED  WATER  QUALITY   MONITOR- 
INC 

Fed.'  Water   Pollut.   Contr.   Admin.,  Cincinnati, 

Ohio. 

DwightG.Ballinger. 

Environ  Sci  and  Technol,  Vol  2,  No  8,  pp  606-610, 

Aug  1968.  5  p,  7  photo,  2  tab,  7  ref. 

Descriptors:  *Water  quality,  'Monitoring,  'Data 
transmission,  'Measurement,  'Instrumentation, 
Control  systems,  Data  collections,  Regulation, 
Telemetry,  Electronic  equipment,  Automation, 
Sampling,  Colorimetry. 
Identifiers:  'Automatic  monitoring  equipment. 

Continuous  monitoring  of  water  quality  in  streams 
is  desirable  because  significant  changes  occur  often 
and  abruptly.  Changes  in  flow  and  unpredictable 
industrial  discharges  or  spills  may  alter  concentra- 
tions of  constituents  of  interest  to  water  users. 
Manuel  sampling  is  impractical,  so  a  variety  of  au- 
tomatic samplers  has  been  developed.  Telemetry 
alarm  systems,  and  the  use  of  monitors,  as  part  of 
the  waste-control  process,  are  essential  parts  of  the 
monitoring  concept.  Sensors  must  be  rugged,  auto- 
matically cleaned,  protected  from  damage  and 
fouling,  and  accessible  for  repair  Electrical  and 
colorimetric  sensors  measure  pH,  conductance, 
chlorides,  dissolved  oxygen,  temperature,  and  tur- 
bidity. FWPCA  performance  specifications  and 
lists  of  producers  of  monitoring  equipment  are  in- 
cluded. (Knapp-USGS) 
W68-01049 
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REVIEW      OF      THE      METABOLISM 
DECOMPOSITION        OF        DIQUAT 
PARAQUAT, 

Auburn  Univ. 

H  H  Funderburk,  Jr.,  and  G.  A.  Bozarth. 
Agricultural  and  Food  Chemistry,  Vol  15,  No  4,  pp 
563-567,  July/August  1967.  5  p,  7  fig,  3  tab,  46  ref. 

Descriptors:     'Reviews,     'Herbicides.     •Diquat, 
•Paraquat,    'Metabolism,    'Decomposition,    Ab- 
sorption, Adsorption,  Soil  analysis,  Aquatic  plants, 
Translocation,  Microorganisms,  Persistence,  Fish. 
Identifiers:  'Photodecomposition,  Free  radical. 

The  absorption,  translocation,  and  distribution  pat- 
terns for  diquat  and  paraquat  are  similar.  In  most 
cases  these  herbicides  will  move  in  an  acropetal 
direction,  but  basipetal  movement  will  occur  only 
under  certain  conditions.  Diquat  and  paraquat  are 
relatively  stable  compounds  in  higher  plants  but 
both  are  degraded  by  soil  microorganisms. 
Degradation  of  both  compounds  occurs  rather 
rapidly  in  the  presence  of  ultraviolet  light,  and  a 
proposed  pathway  for  the  degradation  of  paraquat 
is  included.  Persistence  studies  indicated  that 
paraquat  is  more  persistent  than  diquat.  (Daly-Au- 
burn) 
W68-01275 

PHOTOCHEMICAL      DECOMPOSITION      OF 
DIQUAT  AND  PARAQUAT, 

Auburn  Univ. 

H.  H.  Funderburk,  Jr.,  N.  S.  Negi,  and  J.  M. 

wTedO/ol  14,  No  3,  pp  240-243,  July  1966.  4  p,  5 
fig,  2  tab,  10  ref. 

Descriptors:     'Herbicides,    'Diquat      *Paraquat, 

•Ultraviolet  radiation,  Adsorption,  Soils,  water, 

Radioisotopes. 

Identifiers:         'Dipyridyls,         Autoradiography, 

•Photochemical  degradation. 


The  effect  of  UV  light  (240-260  millimicron  range) 
on  diquat  and  paraquat  was  studied.  Both 
dipyridyls  were  very  stable  in  dark  but  were  altered 
rapidly  in  the  presence  of  UV  light.  Radioassay 
data  collected  from  planchets  containing  solidified 
diquat  or  paraquat  indicated  a  loss  of  more  than 
50%  of  the  C-14  from  both  compounds  after  48  hr 
and  more  than  75%  after  96  hr.  When  radioactive 
aqueous  solutions  were  placed  under  UV  lights,  lit- 
tle change  in  the  radioactivity  occurred  during  an 
8-day  period  as  determined  by  liquid  scintillation. 
When  the  concentration  of  diquat  or  paraquat  in 
these  solutions  was  determined  by  chemical  analy- 
sis degradation  of  the  original  molecule  was  ob- 
served Information  obtained  by  autoradiography 
of  chromatograms,  spotted  with  radioactive  aque- 
ous solutions  exposed  to  UV  light,  indicated  thai 
two  or  more  C-14  containing  degradation  product! 
were  formed  from  both  diquat  and  paraquat.  Co 
chromatography  indicated  that  one  degradatioi 
product  from  paraquat  was  l-methyl-4-carboxj 
pyridinium  ion.  (Daly-Auburn) 
W68-01276 

METABOLISM      OF      FLUOMETURON      Bl 
SEVERAL  BIOLOGICAL  SYSTEMS, 

Auburn  Univ. 

H.  H.  Funderburk,  Jr.,  R.  L.  Rogers,  and  R 

Rodriquez-Kabana. 

VI    International    Congress   of   Plant    Protectio 

Proceedings.  Vol  9.  pp  41 3-414.  1967.  2  p 

Descriptors:  'Fluometuron,  'Herbicide 

•Metabolism,  Soil,  Resistance. 

The  fate  of  C-14-labeled  fluometuron  in  soil  andi 
higher  plants  was  studied  under  controlled  cond 
tions  Thirty  days  after  a  Norfolk  sandy  loam  so 
was  treated  with  50  ppm  radioactive  fluometuroi 
it  was  extracted  with  acetone,  and  the  extract  wi 
spotted  on  prepared  thin  layer  silica  gel  G  plate 
The  spotted  plates  were  developed  and  autoradio 
raphed,  revealing  several  labeled  metabohl 
which  were  identified  by  comparing  their  Rf  valu 
with  the  Rf  values  of  nonlabeled  possic 
metabolites  The  mono-methylated,  de-methylate 
and  aniline  derivatives  were  identified.  II 
metabolism  was  studied  in  cotton  and  cucumber 
an  attempt  to  determine  the  basis  of  the  differen 
in  susceptibility  exhibited  by  thes  two  species, 
fourth  unidentified  metabolite  was  found  in  cotto 
Metabolism  appeared  more  rapid  in  cotton  than 
cucumber.  The  resistance  of  cotton  may  be  due 
its  ability  to  rapidly  metabolize  fluometuron  to  U 
toxic  metabolites.  (Daly-Auburn) 
W68-01281 


5B.  Sources  of  Pollution 


ANALYZING     STEAM     ELECTRIC     POWI 
PLANT  DISCHARGES, 

Vanderbilt  Univ.,  Nashville,  Tenn.  and  Johns  Hi 

kins  Univ.,  Baltimore,  Md. 

John  Eric  Edinger,  and  John  C  Geyer 

ASCE  Proc,  J  San  Eng  Div.,  Vol  94.  No.  SA4. 1 

6064,  pp  611-623,  Aug  1968.  12  p,  5  fig,  2  tat 

ref. 

Descriptors:  'Cooling  water,  'Thermal  polluti 

•Thermodynamics,   'Path  of  pollutants.   Hea 

water.  Thermodynamic  behavior.  Thermal  po» 

plants',  Temperature.  Estuaries. 

Identifiers:    'Temperature    distribution.      Wi 

heat.  Thermoelectric  power  generation.  Case  I 

dy. 

Temperature  distribution  resulting  from  the  ad' 
tion  dispersion,  and  cooling  of  water  from  a  st< 
electric  power  plant  condenser  is  analyzed  t< 
station  located  on  a  peninsula  and  dischari 
waste  heat  near  the  midpoint  of  a  small  nar 
estuary.  A  theoretical  temperature-distnbu 
equation  is  used  to  predict  the  mean  monthly 
peratures  within  a  mile  of  the  discharge  point 
various  hot  water  discharges.  Temperatures  an 
lated  to  an  equilibrium  temperature  determine 
meterological  conditions.  A  case  study  indie 
that  temperature  gradients  are  steep  enough  n« 
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■ge  heat  discharge  to  allow  the  use  of  simplified, 
ceiving  waterbody  characteristics  to  derive  boun- 
ry  value  solutions.  ( Knapp-USGS ) 
68-01026 


ASTE  PRODUCT  USE  HELPS  PAPER  INDUS- 
tY  CONTROL  POLLUTION, 

ititute  of  Paper  Chemistry,  Appleton,  Wis. 
/in  A.  Pearl. 

viron  Sci  and  Technol,  Vol  2,  No  9,  pp  676-68 1 
at.  1968.  6  p,  4  fig,  1  photo. 

scriptors:  *Pulp  wastes,  'Sulfite  liquors,  "Pollu- 

ii  abatement,  Waste  disposal,  Water  plllution 

irces,  Pulp  and   paper  industry,   Ligins,  Car- 

lydrates. 

ntifiers:  *  Waste  utilization. 

:  history  of  research  and  development  on  the 
of  the  effluent,  or  spent  sulfite  liquor,  from  the 
Ite  pulping  process  in  paper  manufacture  is 
iewed.  Sulfite  liquor  is  a  pollutant  when 
rharged  into  streams,  yet  it  is  a  valuable  raw 
terial  for  the  chemical  industry.  As  the  liquor 
les  the  digester  it  contains  10%  solids,  of  which 
60%  is  calcium  lignosulfonate  and  25-30%  is 
bohydrates.  About  2.5  million  tons  are  made  in 
U.  S.  in  a  year.  The  cost  of  building  facilities  to 
sulfite  liquor  can  be  as  high  as  the  original  cost 
paper  mill.  Raw  liquor  may  be  used  in  drilling 
i,  in  cattle-feed  pellets,  and  as  road  binder, 
losulfonates  are  also  used  as  dispersants  for 
)on  black  in  rubber,  as  raw  materials  for  dye- 
f  and  pesticide  manufacture,  for  ore  flotation, 
as  cement  additives.  Lignosulfonates  complex 
i  metals  and  may  also  be  used  in  protein 
oval  in  waste  disposal.  The  chemical  industry 
:  spent  liquor  as  a  raw  material  for  vanillin, 
:ic  acid,  turpentine,  dimethyl  sulfoxide,  and 
ous  aromatics.  (Knapp-USGS) 
5-01255 


:tors  affecting  persistence  and 
ctivation  of  diquat  and  paraquat, 

urn  Univ,  Dept.  of  Botany  and  Plant  Patholo- 

.  Coats,  H.  H.  Funderburk,  Jr.,  and  J.  M. 

rence. 

d  Research,  Vol  6,  No  1,  pp  58-66,  March 

).  11  p,6fig,  1  tab,  1 6  ref. 

:riptors:     "Herbicides,     *Diquat,     "Paraquat, 
sistence,    Leaching,    Volatility,    Absorption, 
islocation,  Ultraviolet  radiation, 
tifiers:  Inactivation,  Soil  adsorption. 

adsorption  of  diquat  cation  was  found  to  be 
2.0-2.5  and  80-100  mg/g  on  a  sandy  loam  soil, 
le  Hydrite  10  Georgia  kaolinite  and  National 
dard  Bentonite,  respectively.  Bentonite  (113 
rface  ac)  applied  to  plastic  pools  previously 
ed  with  1  ppm  paraquat  reduced  the  concen- 
>n  of  paraquat  to  less  than  0.05  ppm  within  24 
application.  Only  bentonite  appeared  to  hold 
r  diquat  or  paraquat  in  a  form  unavailable  to 
X.  Appreciable  uptake  by  wheat  from  soil 
:d  with  diquat  or  paraquat  ( 16  Ib/ac  pre-emer- 
;)  occurred  only  in  soil  or  sand  in  which  the 
cide  leached  below  the  0.5  in.  zone.  A  12  hr 
period  following  foliage  application  did  not 
ar  to  enhance  movement  of  either  herbicide  in 
t.  Loss  of  radioactivity  was  observed  when 
|t  or  paraquat  was  exposed  to  ultraviolet  light 
7  Angstroms).  (Daly-Auburn) 
•01274 


RACTION    OF    DIPVRIDYLIUM    HERBI- 
SAND  SOIL  MICROORGANISMS, 

rn  Univ. 

icrng  Yang,  H.  H.  Funderburk,  Jr.,  and  E.  A. 

acts  of  Weed  Science  Society  of  America,  p 
:bruary  1968.  I  p.  F 

iptors:  "Herbicides,  "Diquat,  "Paraquat,  Soil 
organisms,  *  Yeasts,  Metabolism. 


Several  species  of  common  soil  microorganisms 
were  isolated  from  soil  samples  and  were  grown  in 
a  C-14-diquat  liquid  medium.  After  two  weeks, 
aliquots  were  electrophoresed,  autoradiographed, 
and  degradation  products  observed.  The  soil  yeast, 
Lipomyces  starkeyi,  was  studied  to  determine  the 
effect  of  time  on  the  amount  and  types  of  degrada- 
tion products  of  diquat  and  paraquat.  Autoradio- 
graphy showed  three  degradation  products  from 
diquat  and  two  from  paraquat.  This  degradation 
was  shown  to  be  enxymatic.  Diquat  did  not  affect 
respiration  nor  was  it  a  carbon  source  for  the  rest- 
ing cells.  (Daly-Auburn) 
W68-01282 

5C.  Effects  of  Pollution 


RESISTANCE  OF  TEXAS  SALT  -  AND  FRESH- 
WATER -  MARSH  FISHES  TO  HEAT  DEATH 
AT  VARIOUS  SALINITIES, 

Arkansas  Univ.,  Fayetteville. 

Kirk  Strawn,  and  James  E.  Dunn. 

Texas  J  of  Sci,  Vol  19,  No  I,  pp  57-76,  April  1967 

20  p,  7  tab,  3  fig,  1 7  ref. 

Descriptors:  "Heat  resistance,  Salinity,  "Salt 
marshes,  Texas,  "Killifishes,  Brackish  water,  Sub- 
merged plants,  Tidal  marshes,  Dissolved  solids, 
Thermal  stratification,  Acclimatization. 
Identifiers:  "Heat  death,  Heat  shock,  Survival, 
Response-surface  diagrams. 

Heat  resistance  and  effects  of  various  salinities 
were  studied  on  1 0  species  of  fishes  living  in  or  near 
the  salt  marshes  of  the  Texas  coast  utilizing 
response  surface  diagrams.  Each  species  reacted 
differently  to  the  combined  stresses  of  salinity  and 
high  temperatures.  Some  salt  in  the  water  afforded 
protection  from  heat  shock.  Resistance  to  heat  in 
decreasing  order  was  as  follows:  Cyprinodon 
vanegatus;  F.  pulvereus;  A.  xenica;  F.  similis;  and 
F.  grandis.  Those  four  species  least  resistant  were 
associated  with  submerged  vegetation.  As  tempera- 
ture decreased  optimum  salinities  for  survival 
decreased  for  freshwater  fishes  and  increased  for 
saltmarsh  fishes. 
W68-0I073 


MANIPULATION  OF  RESERVOIR  WATER 
FOR  IMPROVED  QUALITY  AND  FISH  POPU- 
LATION RESPONSE. 

Wisconsin  Natural  Resources  Department. 

Wis  Natur  Resources  Dep  Water  Resource  Res 
Sect  (Proj  Rep),  6  p,  (1968)  3  fig. 

Descriptors:  "Eutrophication,  "Fish  management, 
"Oxygen  requirements,  "Aeration,  "Water  circula- 
tion, Thermal  stratification,  Fish  stocking,  Fishkill 
Anaerobic  conditions,  Bubbles. 
Identifiers:  Artificial  lake-water  circulation. 

A  project  was  undertaken  to  test  the  effect  of 
several  water  management  techniques  on  the  water 
quality  and  fish  populations  in  artificial  lakes  and 
their  discharge  waters.  Two  small  lakes  in  steep- 
sided  wooded  valleys  in  Governor  Dodge  State 
Park    in    SW    Wisconsin    were    studied.    During 
summer,  algae  are  a  nuisance,  surface  tempera- 
tures are  too  high,  nutrient  concentrations  are  too 
high,  and  dissolved  oxygen  is  absent  in  the  bottom 
layer.  In  winter,  the  oxygen  level  under  ice  is  criti- 
cally low  for  fish.  Bottom  water  discharge  and  air- 
gun  induced  circulation  were  studied  as  means  of 
alleviating  the  nutrient  and  stratification  problems. 
Preliminary  results  were  good.  In  the  circulation 
program,  severe  stratification  was  broken  down, 
temperatures  were  reduced  5-10  deg,  dissolved  ox- 
ygen was  restored  at  the  bottom,  water  clarity  was 
improved,  nutrient  concentrations  were  lowered, 
snails  populated  the  bottom,  and  complete  freeze- 
over  was  prevented.  In  the  bottom-discharge  pro- 
gram, water  was  aerated  in  the  outlet  works  and 
downstream  water  quality  was  greatly  improved 
(Knapp-USGS) 
W68-01I43 


EUTROPHICATION  IS  BEGINNING  IN  LAKE 
MICHIGAN, 

Federal  Water  Pollution  Control  Admin. 

A.  F.  Bartsch. 

Water  and  Waste  Eng,  Vol  5,  No  9,  pp  84-87,  SeDt 

1 968.  4  p,  3  fig,  1  tab,  3  ref. 

Descriptors:  "Eutrophication,  "Lake  Michigan,  Al- 
gae,  Nuisance   algae,   Plankton,   Benthic   fauna, 
Sludge  worms,  Bloodworms,  Water  pollution. 
Identifiers:  Accelerated  eutrophication. 

A  study  of  the  physical,  chemical,  and  biological 
status  of  Lake  Michigan  reveals  some  early  symp- 
toms of  accelerated  eutrophication.  In  the  offshore 
areas,  two  changes  in  species  composition  of 
Zooplankton  were  seen.  Bosmia  longirostris 
replaced  B.  coregoni,  and  Diaptomus  oregonenis 
has  appeared.  Bottom-dwelling  animal  populations 
have  increased  markedly.  Total  dissolved  solids  in- 
creased 30  mg  per  L  in  the  last  ninety  years,  sulfate 
13  mg  per  L,  and  chloride  6  mg  per  L.  Between 
1955  and  1966,  oxygen  content  decreased  slightly. 
In  the  inshore  areas,  changes  are  drastic.  Attached 
and  floating  algae,  including  large  growths  of 
Cladophora,  are  frequently  at  nuisance  levels.  At 
Green  Bay,  phosphate  concentration  varies  from 
0.07-0.6  mg  per  L,  and  in  Milwaukee  harbor  it 
averages  0.44  mg  per  L  and  is  sometimes  as  high 
1  4  mg  per  L.  A  shift  of  bottom  populations  to 
dense  concentrations  of  pollution-tolerant  species 
such  as  bloodworms  and  sludge  worms  has  oc- 
curred. Lake  Michigan's  retention  of  nitrogen  is 
81%  and  of  phosphate,  95%,  so  the  problem  will 
not  be  solved  quickly  by  eliminating  input.  Im- 
mediate control  of  nutrient  input  is,  however, 
nIecc/e.~sarv  ,0  Prevent  further  deterioration.  (Knapp- 
USGS) 
W68-01244 


WATER  QUALITY  DEGRADATION  BY  WOOD 
BARK  POLLUTANTS, 

Maine   Univ.,   Water   Resources  Center,   Orono, 

Maine. 

Otis  J.  Sproul,  and  Clifford  A.  Sharpe. 

Maine  Univ.,  Water  Res  Center  Pub  No  5,  53  p 

June  1968.  19  fig,  6  tab,  10  ref. 

Descriptors.    "Water   pollution,    "Wood    wastes, 
"Bark,  "Lignins,   "Biochemical  oxygen  demand, 
Leaching,      Runoff,      Groundwater,      Cellulose, 
Hydrogen  ion  concentration,  Toxicity. 
Identifiers:  "Tannins,  Sugars. 

The  leaching  of  wood  bark  was  studied  in  the 
laboratory  to  determine  its  effect  upon  water  quali- 
ty. Significant  water  quality  degradation  results 
from  materials  leached  from  wood  bark  stockpiles 
on  land  or  in  watercourses.  This  degradation  is 
from  organic  and  inorganic  materials  which  cause 
BOD,  color,  odor,  COD,  alkalinity,  and  acidity  and 
increase  the  solids  in  the  water.  Softwood  bark 
leachings  from  simulated  'dry'  land  stockpiles  had 
color  of  up  to  1000  units,  BOD  up  to  1200  mg/1 
and  a  threshold  odor  number  of  500  at  the  end  of 
55  days.  Hardwood  bark  leachings  under  similar 
conditions  were  degraded  to  a  lesser  extent  except 
for  a  higher  color.  Storage  under  higher  tempera- 
tures generally  decreased  the  extent  of  water  con- 
tamination. Benthal  bark  deposits  created  oxygen 
demands  of  about  0.6  to  0.8  pounds  per  day  per  ton 
of  dry  bark.  BOD  values  within  the  bark  benthal 
deposit  reached  1  7,700  mg/1.  Color  of  the  overly- 
ing water  reached  as  high  as  6,000  units  for  the 
softwood  bark.  Hardwood  barks  gave  colors  as  high 
as  1,000  units.  When  stockpiled  on  land  woodbark 
should  be  placed  over  impervious  material  and  sur- 
rounded by  impervious  berms  so  that  rainwater 
moving  through  the  pile  cannot  carry  the  pollu- 
tional  materials  into  watercourses.  ( Knapp-USGS) 
W68-01269 


THE  GREAT  LAKES  WATER  RESOURCE, 

H.  W.  Poston,  and  C.  R.  Ownbey. 

American  Water  Works  Ass'n  J,  Vol  60,  No  1   dd 

15-20,  Jan  1968.  6  p,  4  ref. 
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Descriptors.  *Great  Lakes,  *Federal  project  pol- 
icy *Tennessee  Valley  Authority  Project,  Ad- 
ministrative agencies,  Federal  jurisdiction,  State  ju- 
risdiction, Political  aspects,  Eutrophication,  Ox- 
ygen demand,  Chemcontrol. 
Identifiers:  Canada,  Province  of  Ontario. 

The  problems  of  eutrophication,  increase  of  chemi- 
cals and  oxygen  depletion  are  discussed.  Measures 
presently  being  taken  are  presented  including 
federal  grants.  Legally,  however,  the  judicial 
process  has  been  inadequate  to  resolve  the 
problems  created  by  the  conflicting  interests  for 
the  use  of  the  water.  While  it  is  agreed  that  the 
Great  Lakes  belong  to  all  the  people  of  the  United 
States  and  Canada,  the  problem  is  who  should  be 
the  custodian  of  these  waters.  A  board  of  directors, 
similar  to  that  governing  the  Tennessee  Valley 
Authority  is  proposed.  The  representation  ot  the 
states  bordering  on  the  Great  Lakes,  the  Province 
of  Ontario,  and  the  governments  of  the  United 
States  and  Canada  is  discussed.  (Storace-FIa) 
W68-01305 

5D.  Waste  Treatment 
Processes 

HOW  TO  OPERATE  'PACKAGE'  WASTE- 
WATER TREATM  ENT  PLANTS, 

Tennessee  Department  of  Public  Health. 
John  W.  Saucier.  .  „.„  „        ,n,0  ^ 

Amer  City,  vol  83,  no.  9,  pp  92-97,  Sept.  1968.  6  p, 
5  photo,  2  tab,  2  chart. 

Descriptors:  'Waste  water  treatment,  'Sewage 
treatment,  'Aerobic  treatment,  'Tertiary  treat- 
ment, Aeration,  Industrial  wastes,  Municipal 
waste's,  Oxidation,  Chlorination. 
Identifiers:  'Extended  aeration  process, 
♦Prefabricated  waste-treatment  plants. 

Small  factory  produced  extended-aeration  waste- 
water'treatment  plants  that  will  provide  primary 
secondary,  and  tertiary  treatment  of  about  50.00U 
gpd  are  available.  Such  plants  have  been  in  success- 
ful use  in  some  parts  of  the  country  for  several 
years.  They  usually  serve  schools,  motels,  shopping 
centers,  apartment  buildings,  offices,  camps,  trailer 
parks  factories,  or  small  subdivisions.  Their  princi- 
ples of  operation  and  proper  operating  techniques 
are  described.  Laboratory  tests  for  dissolved  ox- 
ygen settleable  solids,  chlorine  residual,  and  pH 
are  given.  A  chart  of  daily  operation  and  main- 
tenance procedure  is  included.  (Knapp-USGS) 
W68-0l620 

WATER  CONSERVATION  BY  RECLAMATION 
AND  RECHARGE, 

Dept.  of  Public  Works,  Nassau  County,  N.  Y., 

Burns  and  Roe,  Inc.,  Oradell,  N.  J. 

John  H.Peters,  and  John  L.Rose 

ASCE  Proc,  J  San  Eng  Div,  Vol  94,  No  6065,  pp 

625-639,  Aug  1968.  15  p,  8  fig,  3  tab,  4  ref. 

Descriptors:  'Tertiary  treatment,  'Water  reuse, 
'Groundwater  recharge,  'Sanitary  engineering, 
•Water  resources  development,  Pilot  plants.  Mu- 
nicipal wastes,  New  York,  Groundwater  barriers. 
Saline  water  intrusion,  Reclaimed  water. 
Identifiers:  'Water  reclamation,  Nassau  County, 
Long  Island. 

Because  the  only  economical  source  of  water  for 
Nassau  County,  Long  Island,  New  York,  is  ground- 
water and  the  withdrawal  rate  may  exceed  recharge 
by  1977  a  study  was  made  of  the  feasibility  and 
desirability  of  returning  treated  wastewater  to  the 
ground.  Total  pumpage  was  145  mgd  in  1960  and  is 
predicted  to  be  298  mgd  in  the  yr  2010.  The 
amount  pumped  and  not  recharged  was  62  mgd  in 
1960  and  is  predicted  to  reach  239  mgd  in  2010. 
Natural  recharge  is  estimated  to  be  181  mgd  and 
safe  yield  154  mgd.  A  line  of  recharge  wells  across 
southern  Nassau  County  would  form  a  barrier  to 
salt-water  intrusion  until  the  draft  projected  for 
1987  is  reached.  The  additional  direct  injection  of 


reclaimed  water  in  the  center  of  the  county  would 
meet  a  projected  deficiency  of  85  mgd  in  2010. 
Processes  for  tertiary  treatment  are  discussed  and 
the  test  injection  facility  of  Nassau  County  is 
described.  Unit  costs  for  tertiary  treatment  are 
tabulated  and  compared  with  costs  of  development 
of  new  surface  supplies;  it  is  found  that  reclamation 
is  usually  cheaper  in  plants  reclaiming  over  100 
mgd.  Reclamation  and  recharge  are  shown  to  be 
technically  feasible  on  a  pilot-plant  scale.  (Knapp- 
USGS) 
W68-01048 

PILOT  PLANT  STUDIES  ON  THE  ANAEROBIC 
TREATMENT  OF  TANNERY  EFFLUENTS, 

Georgia  Institute  of  Technology,  Atlanta. 
William  E.  Gates,  and  Shun-Dar  Lin 
J  Amer  Leather  Chemists  Assoc,  Vol  61,  No  10,  pp 
5 16-535,  Oct  1966.  20  p,  13  fig,  2  tab,  1 1  ref. 

Descriptors:     'Sewage     treatment,     'Anaerobic 
digestion,     'Solids     contact     process,     'Sludge 
digestion,    'Industrial   wastes,   Activated   sludge. 
Aeration,  Effluents,  Lagoons. 
Identifiers:  'Tannery  waste  treatment. 

A  laboratory  study  was  conducted  on  the  anaerobic 
fermentation  treatment  of  raw  tannery  effluents. 
An  attempt  was  made  to  control  the  usual  odor 
problems  of  anaerobic  processes  by  maintaining  an 
oxygenated  surface  layer  in  reactors  divided  by  baf- 
fles into  anaerobic  and  aerated  sections.  Both  an 
anaerobic  lagoon  and  an  anaerobic  contact  process 
reactor  were  able  to  provide  suitable  treatment  of 
the  tannery  wastewaters  investigated.  Additional 
work  should  be  done  on  solids  separation  in  the 
contact  process.  The  performance  of  both 
processes  was  satisfactory  in  removal  of  BOD  and 
COD  to  limits  acceptable  for  discharge  into 
streams  of  suitable  capacity.  (Knapp-USGS) 
W68-01125 

BALAS  ALGORITHM  FOR  ZONED  UNIFORM 
TREATMENT, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 
Jon  C.  Liebman,  and  David  H  Marks. 
Proc  Amer  Soc  Civil  Eng.  Vol  94,  No^  SA  4   pp 
585-593,  Aug  1968.  9  p.  1  fig.  2  tab,  12  ref.  1  ap- 
pend. 

Descriptors:  'Waste  water  treatment.  Water  pollu- 
tion control,  'Water  policy,  Standards,  Evaluation, 
♦Analytical  techniques,  Mathematical  models. 
Marginal  utility,  Constraints,  Optimization, 
•Economic  efficiency.  'Zoning,  Dissolved  oxygen. 
Identifiers:  Integer  programming.  Zoned  uniform 
treatment,  Balas  algorithm. 

An  integer  programming  algorithm  was  presented 
and  used  to  obtain  the  least  total  cost  waste  water 
treatment  solution  under  zoned  uniform  treatment 
constraints  for  the  Delaware  Estuary.  A  branch- 
and-bound  algorithm  was  used  to  ensure  only  one 
treatment  level  per  zone  in  the  optimal  solution. 
Starting  at  an  arbitrary  solution  the  algorithm  syste- 
matically checked  for  feasibility,  brought  in  new 
variables  (treatment  levels),  evaluated  the  techni- 
cal and  economic  feasibility  of  abandoning  or  con- 
tinuing with  a  partial  solution,  and  proceeded  by 
the  elimination  of  dominated  solutions  to  an  op- 
timum. The  results  of  a  digital  computer  study  for 
the  Delaware  Estuary  using  this  Balas  algorithm 
were  tabled. 
W68-01161 


ADAPTATION  BY  MICROBIAL  POPULA- 
TIONS, 

Cornell  Univ.,  Ithaca.  NY. 
Norman  C.  Dondero,  and  T.  B.  S.  Prakasam. 
Progress  Report  to  Federal  Water  Pollution  Con- 
;ro?Adminfstration,  1967-1968,  WP-01034.  38  pp.. 
15  fig.,  15  tab. 

Descriptors:  Acclimatization,  Activated  sludge. 
Aerobic  bacteria.  Aquatic  bacterial  nutrients,  Or- 
ganic compounds,  Sewage  bacteria,  Sewage  treat- 
ment. Trickling  filter. 


To  characterize  and  differentiate  between  microbi- 
al populations  from  different  environments  or  be- 
fore and  after  environmental  stresses  it  is  necessary 
to  describe  the  populations.  A  nutritional  charac- 
terization of  the  aerobic  heterotrophs  based  on 
Lochhead's  nutritional  scheme  for  soil  microorgan- 
isms. Culture  media  have  been  ranked  for  plate 
count  productivity  for  activated  sludges,  trickling 
filter  slime,  and  bacterial  plankton  of  Cayuga  Lake. 
Activated  sludge  extract  agar  was  consistently  best 
for  activated  sludge  bacteria,  meat  extract  peptone 
agar  for  sewage,  and  a  peptone-caseinate,  starch- 
glycerol   agar   (Taylor's)   for  the    lake   bacteria. 
Trickling  filter  bacteria  grew  well  on  activated 
sludge  extract  media.  Of  trickling  filter  bacteria, 
63%  required  only  glucose  and  salts,  15%  needed 
amino  acids,  5-15%  needed  accessory  growth  fac- 
tors. About  10%  needed  growth  factors  in  activated 
sludge   extract  or  trickling  filter   slime   extract 
Trickling  filter  bacteria  were  able,  in  general,  to  at- 
tack more  organic  substrates  and  to  a  greater  ex- 
tent than  lake  water  bacterial  in  respirometnc  test! 
(Authors) 
W68-01168 

THE  HIERARCHY  OF  WATER  QUALITY, 

North  Carolina  Univ.,  Department  of  Environmeo 
tal  Sciences  and  Engineering,  Chapel  Hill. 
For  primary  bibliographic  entry  see  Field  03D. 
For  abstract,  see . 
W68-01257 

5E.  Ultimate  Disposal  of  Wastes 

CHARACTERISTICS  OF  INTERFACE  FLOW  1 
SUBSURFACE  DISPOSAL  SYSTEMS, 

Michigan  Technological  Univ,  Houghton. 
For  primary  bibliographic  entry  see  Field  05G. 
For  abstract,  see . 
W68-01245 

DIVERSION  OF  LAKE  MICHIGAN  WATERS, 

Detroit  Univ. 

Paul  L.Adams.  .  —  H 

U  of  Detroit  L  J.  Vol  37,  No  1,  pp  149-156,  0 
1959.  8  p,  6  ref. 

Descriptors:  'Lake  Michigan.  Great  Lakes.  Poll 
cal  aspects.  Sewerage.  Sewage  disposal.  Legisl 
tion,  'Permits.  'Illinois,  Diversion  structun 
Ditches,  Legislation,  Federal  government.  •Int< 
national  waters. 

This  article  concerns  the  Chicago  water  diversi 

controversy  which  began  between  1892  and  19( 

when  Chicago  decided  to  initiate  a  sewage  dispo 

program,  requiring  the  diversion  of  Lake  Michij 

waters  Previous  permits  from  the  Secretary  of  » 

authorized  Chicago  to  divert  4,167  c.f.s.  of  wat 

Its  request  for  10,000  c.f.s.  was  denied.  An  mjui 

tion  sought  by  the  United  States  to  limit  Chicag 

diversions  to  the  original  permits  was  granted  1 

upheld  in  the  Supreme  Court.   When  the  n 

Secretary  of  War  granted  a  temporary  permit 

divert   8,500  c.f.s.,   various  states  joined  in 

original  suit  in  the  U.S.  Supreme  Court  to  enjoir 

linois  and  the  Chicago  Sanitary  District,  from  c 

tinuing  the  diversion.  The  court   held  that 

Secretary  had  acted  outside  his  authority  and 

tered  a  decree  requiring  gradual  reductions  in 

diversions.  Compliance  with  this  decree  was  rel 

tant  and  incomplete.  Two  bills  allowing  increa 

diversions  were  passed  by  Congress  but  both  » 

vetoed.  The  Great  Lakes  States  also  began  a  sui 

require  Illinois  to  return  the  used  water  to  L 

Michigan.  The  suit  was  still  pending  when  tniss 

cle  was  written.  Steps  to  thwart  diversions  by  01 

Illinois  towns  are  related. 

W68-01380 
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,  Water  Treatment  and 
Quality  Alteration 


)BAB1LISTIC  MODELS  FOR  PREDICTING 
1EAM  QUALITY, 

nell  Univ.,  Ithaca,  NY. 

'.  Loucks,  and  W.  R.  Lynn. 

er  Resources  Res,  Vol  2,  No.  3,  pp  593-605, 

-Sept.  1 966.  1 3  p,  4  fig,  3  tab,  1 8  ref. 

:riptors:  Biochemical  oxygen  demand,  Dis- 
ition  patterns,  Dissolved  oxygen,  Economic  ef- 
ncy,  Markov  processes,  Water  quality  control, 
ithematical  models,  Oxygen  sag,  *Probability, 
age  effluents,  *Sewage  treatment,  Standards, 
am  improvement,  'Stochastic  processes, 
er  policy,  Water  pollution  control, 
tifiers:  Transition  probabilities,  Matrix,  Proba- 
tic  models. 

nematical  models  were  developed  to  predict 
probability  distribution  of  minimum  dissolved 
;en  concentrations  occurring  downstream  from 
particular  waste  water  treatment  facility.  Four 
els  were  presented  based  on  different  assump- 
i  of  average  daily  stream  and  sewage  flow  con- 
ns. The  relationship  between  dissolved  oxygen 
ent  and  initial  BOD  concentration  was  based 

modification  of  the  Streeter-Phelps  equation. 

transition  probabilities  for  daily  streamflows 
I  assumed  to  be  described  by  a  first-order  Mar- 
process.  The  four  models  used  the  following  as- 
stions  respectively:  (1)  a  fixed  BOD  concen- 
Dn  for  each  daily  sewage  flow;  (2)  a  range  of 
ible  BOD's  per  flow;  (3)  fixed  BOD's  but  seri- 
and  cross  correlated  sewage  and  stream  flows; 
(4)  as  (3)  but  with  a  range  of  BOD's.  Using  a 
ithetical  exam  pie,  distributions  of  min  DO  con- 
rations  in  a  stream  were  determined  for  1,  2, 
3-day  periods.  It  was  concluded  that  results 

the  model  could  be  used  as  a  basis  for  select- 
he  degree  of  waste  water  treatment  as  well  as 
stablishing  more  realistic  stream  quality  stan- 

-01149 


ITE  RECOVERY  AND  POLLUTION 
TEMENT, 

:rtN.Rickles. 

n  Eng,  Vol  72,  No  20,  pp  133-136,  Sept  27, 

.  4p,  4  tab. 

riptors:  'Legislation,  'Administrative  agen- 
Federal  government,  Water  pollution  control, 
ste  water  treatment,  State  governments, 
arch  and  development,  Taxes,  Legal  aspects, 
I  governments,  Pollution  abatement,  Financ- 
iers: Tax  incentives. 

article  deals  almost  entirely  with  technical 
ods  of  waste  water  treatment.  A  short  discus- 
of  federal,  state,  and  local  governmental  ac- 
in  the  water  pollution  control  field  is  included 
133-135).  Tables  of  ( 1 )  non-federal  govern- 
al  agencies  concerned  with  water  pollution 
ol,  (2)  governmental  research  and  develop- 
agencies  dealing  with  water  pollution  control, 
he  mission  of  each  of  these  agencies,  and  (3) 
assistance  to  industry  for  waste  treatment 
ties,  are  included.  Key  provisions  of  Senate 
670,  providing  tax  incentives  for  industries  ex- 
ing  money  on  pollution  control  facilities,  are 
it.  (Kirkconnell-FIa) 
-01322 


Water  Quality  Control 


rUDY  IN  THE  ECONOMICS  OF  WATER 
LITY  MANAGEMENT, 

ral  Water  Pollution  Control  Administration, 
Department  of  the  Interior,  Washington,  D.  C. 
nL.  Johnson. 

:r  Resources  Research,  Vol  3,  No  2,  pp  291- 
Second  Quarter  1967.  15  p,  2  fig,  9  tab,  3  ref. 


Descriptors:  'Biochemical  oxygen  demand, 
♦Water  quality,  Regional  analysis,  Constraints, 
Capital  costs,  Administrative  costs,  'Effluents,  Ef- 
ficiencies, Equitable  apportionment.  Marginal 
costs,  Summer,  'Pollution  abatement. 
Identifiers:  'Waste  dischargers,  Delaware  Estuary, 
'Single  effluent  charge,  'Zone  effluent  charge, 
Economic  incentives. 

Several  methods  of  allocating  waste  reductions 
among  dischargers  are  available  to  water  pollution 
control  administrators.  The  effluent  charge  is  the 
most  recent  addition  to  this  collection.  In  this  study 
comparisons  were  made  of  two  effluent  charge 
schemes,  a  least-cost  allocation  and  a  more  con- 
ventional uniform  removal  approach  to  load  alloca- 
tion, in  the  attainment  of  several  water  quality-im- 
provement goals.  The  results  indicate  that  the  ef- 
fluent charge  concept  should  be  seriously  con- 
sidered as  a  means  of  attaining  dynamic  waste 
discharge  situations,  to  describe  discharger 
response  more  fully,  and  to  define  administrative 
problems  and  costs.  (Seneca-Rutgers) 
W68-01051 


RECREATION  BENEFITS  FROM  WATER  POL- 
LUTION CONTROL:  A  FURTHER  NOTE  ON 
BENEFIT  EVALUATION, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06B. 

For  abstract,  see . 

W68-01055 


LINEAR     PROGRAMMING     MODELS     FOR 
WATER  POLLUTION  CONTROL, 

Cornell  Univ.,  Ithaca,  N.  Y. 

Daniel  P.  Loucks,  Charles  S.  Revelle,  and  Walter 

R.  Lynn. 

Manage  Sci,  J  The  Inst  Manage  Sci,  Vol  14,  No  4, 

pp  B-166-1 81 ,  Dec  1967.  16  p,  5  fig,  4  tab,  10  ref,  1 

append. 

Descriptors:  Biochemical  oxygen  demand,  Con- 
straints, Dissolved  oxygen,  Economic  efficiency, 
'Linear  programming,  'Mathematical  models,  Ox- 
ygen sag,  'Oxygen  requirements,  Sewage  treat- 
ment, Standards,  Stream  improvement,  Water 
management  (Applied),  'Water  pollution  control, 
Water  policy,  Waste  water  treatment,  Sewage  ef- 
fluents. 
Identifiers:  DO  standards,  Sensitivity  analysis. 

Two  deterministic  linear  programming  models 
were  presented  for  determining  the  amount  of 
wastewater  treatment  required  to  achieve  at 
minimum  cost  any  particular  set  of  stream  dis- 
solved oxygen  standards  within  a  river  basin.  The 
models  were  derived  from  the  generalized  Streeter- 
Phelps  equations.  Stream  quality  standards  were 
expressed  as  constraints  on  the  DO  and  BOD  levels 
allowed  in  each  reach.  A  hypothetical  example  il- 
lustrated the  use  of  the  models.  The  models  were 
adaptable  to  any  river  basin  configuration.  The 
results  from  two  examples,  one  with  DO  standards 
in  each  reach  lowered  by  0.5  mg/1,  illustrated  the 
sensitivity  of  the  system  to  quality  standard 
changes.  The  effect  of  constraining  the  system  for 
equal  treatment  at  all  plants  was  discussed.  It  was 
concluded  that  in  addition  to  minimum  treatment 
cost  solutions,  the  models  could  be  used  to  evaluate 
the  sensitivity  of  the  system  to  changes  in  the  physi- 
cal or  economic  parameter. 
W68-01159 


USE  OF  SYSTEMS  ANALYSIS  IN  ESTUARINE 
WATER  POLLUTION  CONTROL, 

Public  Health  Service,  Philadelphia,  Pa. 
Robert  V.  Thomann. 

Western  Resources  Conf,  Univ.  of  Colorado  Press, 
pp  47-59  1 964.  1 3  p,  5  fig,  1  tab,  5  ref. 

Descriptors:  'Systems  analysis,  'Water  pollution 
control,  Input-output  analysis,  'Estuaries,  Linear 
programming,  Mathematical  model,  Dissolved  ox- 
ygen, Water  policy,  Standards,  Waste  water  treat- 
ment, Flow  characteristics,  Optimization. 
Identifiers:  Delaware  Estuary. 


Concepts  and  examples  of  systems  analysis 
techniques  in  the  structuring  and  optimization  of 
estuarine  water  quality  models  were  presented. 
Dissolved  oxygen  was  used  as  the  primary  indicator 
of  water  quality.  The  concept  of  the  mathematical 
model  as  an  input-output  relationship  which 
described  a  physical  system  was  introduced.  A  DO 
model  based  on  the  Streeter-Phelps  formulation 
was  presented  as  an  example  and  some  results  of 
the  Delaware  Estuary  study  were  graphed.  The  in- 
corporation of  the  DO  model  into  a  least-cost  water 
pollution  control  linear  programming  model  was 
described.  The  effects  of  different  flow  regimes  and 
various  policies  and  quality  standards  on  the  op- 
timal solution  were  discussed.  Two  least-cost  solu- 
tions from  the  Delaware  study  for  two  levels  of  DO 
standard  were  tabled.  Further  areas  of  research 
were  proposed. 
W68-01162 


A  STUDY  IN  THE  ECONOMICS  OF  WATER 
QUALITY  MANAGEMENT, 

U.  S.  Department  of  the  Interior,  Washington,  D. 

Edwin  L.  Johnson. 

Water  Resources  Res,  Vol  3,  No.  2,  pp  291-305, 

2nd  Quart  1967.  1 7  p,  2  fig,  9  tab,  3  ref. 

Descriptors:  'Linear  programming,  Digital  compu- 
ters, Dissolved  oxygen,  Economic  efficiency, 
Estuaries,  Economics,  Sampling,  Sewage  effluents, 
'Standards,  Stream  improvement,  'Waste  water 
treatment,  Water  management  (Applied),  'Water 
policy,  'Water  quality  control,  'Cost  comparisons, 
Sludge  disposal,  Diffusion,  Marginal  costs. 
Identifiers:  Effluent  charges,  Least-cost  method, 
Delaware  Estuary. 

Linear  programming  techniques  were  used  to  com- 
pare four  methods  of  allocating  waste  reductions 
among  dischargers.  Reductions  were  required  to 
attain  various  DO  standards  for  the  Delaware 
Estuary.  The  four  methods  compared  were:  (1) 
Uniform  Treatment  (UT)  for  all  dischargers;  (2) 
Least  Cost  (LC)  based  on  marginal  costs  of  treat- 
ing; (3)  Single  Effluent  Charge  (SECH)  to  all 
dischargers  in  the  estuary;  and  (4)  Zone  Effluent 
Charge  (ZECH)  varying  with  geographic  location. 
The  results  indicated  that  the  effluent  charge 
schemes  were  capable  of  achieving  improvements 
at  a  cost  approaching  that  of  the  least  cost  plan. 
The  impact  on  the  regional  economy  was  not  ex- 
pected to  be  significantly  different  under  any  of  the 
schemes  studied.  However,  the  efficiency  and  equi- 
ty characteristics  of  the  effluent  charge  techniques 
appeared  superior  to  those  of  more  conventional 
techniques.  It  was  concluded  that  additional  studies 
in  the  application  of  effluent  charges  were  needed, 
to  cope  with  differential  charges  relating  to  dynam- 
ic waste  discharge  situations,  to  describe  discnarger 
response  more  fully,  and  to  define  administrative 
problems  and  costs. 
W68-01165 


DELAWARE  ESTUARY  COMPREHENSIVE 
STUDY,  PRELIMINARY  REPORT  AND 
FINDINGS. 

Dept  of  the  Interior,  Fed  Water  Pollut  Contr  Ad- 
min, Philadelphia,  Pa. 

Delaware  Estuary  Compr  Study,  Prelim  Rep  and 
Findings,  July  1 966.  94  p,  46  fig,  2 1  tab,  2  append. 

Descriptors:  Water  quality  control,  Computer  pro- 
grams, Dissolved  oxygen,  Comparative  benefits, 
Comparative  costs,  'Estuaries,  Evaluation,  Flow 
augmentation,  Future  planning  (Projected),  Indus- 
trial wastes,  Municipal  wastes,  Mathematical 
models,  'Simulation  analysis,  'Stream  improve- 
ment, Water  policy. 
Identifiers:  Delaware  estuary. 

The  results  of  the  Delaware  Estuary  Comprehen- 
sive Study  were  presented.  The  history  of  the  pollu- 
tion problem  and  a  physical  description  of  the 
water  quality  and  water  demand  requirements  of 
the  estuary  were  given.  Five  quality  objective  sets 
of  the  study  were  presented,  ranging  from  the 
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highest  quality  (set  1)  to  the  maintenance  of  the 
present  quality  level  (set  V).  Four  waste  reduction 
schemes  were  evaluated.  They  were  (1)  uniform 
treatment  for  all  sources;  (2)  equal  waste  reduction 
bv  zones  (3)  equal  waste  reduction  by  industrial  or 
municipal  categories;  and  (4)  a  total  minimum  cost 
scheme  Other  alternatives  such  as  waste  piping, 
flow  regulation  and  instream  aeration  were  evalu- 
ated A  computer  simulation  model  was  used  to 
forecast  the  time  varying  DO  profiles  for  various 
How  conditions  and  oxygen  demanding  loads. 
Results  of  the  study  are  shown  in  figures  and  tables. 
The  report  recommended  intermediate  objective 
set  111  as  the  policy  objective  for  the  estuary. 
W68-01167 

INSECTICIDES     IN     TILE     DRAINAGE     EF- 

CaliSa  Univ,  Los  Angeles;  State  Dept.  of  Water 
Resources,  Fresno. 

William  R.  Johnston,  F.  T.  lttihadieh,  and  K. 
Kenneth  Craig.  7 

Water  Resources  Res,  Vol  3,  No  2,  pp  525-33/, 
1967.  13p,4fig,  10  tab. 

Descriptors:  'Irrigated  land,  Drainage  systems, 
♦Insecticides,  Groundwater,  Southwest  US,  lile 
drainage,  Effluents,  Tailwater,  Water  quality. 

The  type  and  quantity  of  insecticide  material  found 
in  irrigated  agricultural  soils  was  determined  in  the 
San  Joaquin  Valley  of  California.  An  experimental 
field  plot  consisting  of  100  acres  was  divided  into 
three  blocks  each  consisting  of  seven  different  tile 
lines  The  central  block  received  applications  of 
DDT  and  Parathion  and  was  followed  by  floodings 
of  the  block.  Lindane  was  applied  before  the  last 
flooding.  Four  gallon  composite  effluent  samples 
from  seven  tile  drains,  samples  of  applied  water  and 
tailwater  were  collected  and  were  analyzed  for  in- 
secticide residue.  Tailwater  contained  from  7  to  12 
times  the  amount  of  residue  as  the  applied  water 
when  DDT  was  used  and  85  times  as  much  residue 
when  Lindane  was  used.  Large  concentrations  ot 
residue  were  found  in  the  surface  soil  although 
there  was  no  direct  application.  (Affleck-Ariz) 
W68-01191 

CHARACTERISTICS  OF  INTERFACE  FLOW  IN 
SUBSURFACE  DISPOSAL  SYSTEMS, 

Michigan  Technological  Univ,  Houghton. 
Henry  S.  Santeford,  Jr.,  and  George  Alger. 
Mich  Technol  Univ,  Dept  Civil  Engr,  OWRR  re- 
port, 14  p,  June  1968.  9  fig,  17  ref. 

Descriptors:  'Flow,  'Soil  disposal  fields,  inter- 
faces   *  Porous  media,  'Septic  tanks,  Pipe  flow. 
Open-channel    flow,    Infiltration,    Drainage    en- 
gineering, Subsurface  drainage. 
Identifiers:  'Interface  flow,  Dosing  chambers. 


ADSORPTION        CATALYZED       CHEMICAL 
HYDROLYSIS  OF  ATRAZINE, 

Wisconsin  Univ.  Madison. 

For  primary  bibliographic  entry  see  Field  03h. 

For  abstract,  see  . 

W68-01246 

REGULATORY  ASPECTS  OF  FEDERAL  POL- 
LUTION CONTROL, 

Murray  Stein. 

Denver  L  J,  Vol  45,  No  2,  pp  267-278,  Spring 

1968.  1 2  p,  24  ref. 

Descriptors:  'Federal  Government,  'Legislation, 
•Water  pollution  control,  'Administration,  Rivers 
and  Harbors  Act,  Water  Quality  Act,  Judicial  deci- 
sions Water  quality  control,  Administrative  agen- 
cies Industrial  wastes,  Municipal  wastes,  State 
governments,  Navigable  waters,  International 
waters,  Riparian  rights.  Conferences. 

Early  judicial  opinions  established  the  principle 
that  water  must  not  be  polluted  so  as  to  destroy  or 
greatly  impair  its  value  to  the  lower  riparian  owner. 
With  urbanization  and  industrialization  came  more 
widespread  pollution.  Judicial  principles  were  ap- 
plied only  in  litigation.  Congress  may  legislate  to 
prevent  water  pollution  by  virtue  of  the  commerce 
clause   The  first  federal  pollution  legislation  was 
the  Rivers  and  Harbors  Act  of  1899.  There  was  lit- 
tle legislation  prior  to  World  War  II.  Comprehen- 
sive legislation  was  attained  in  1956  and  1961  by 
amendments  to  the  Water  Pollution  Control  Act  of 
1948    State   responsibilities   were    stressed.    I  he 
Water    Quality    Act    of    1965    made    extensive 
changes.  The  most  important  provision  is  Section 
10(c)(1)  which  established  national  water  quality 
standards.  The  Interior  Department  is  instrumental 
in  aiding  states  in  meeting  these  standards.  The 
Secretary  of  the  Interior  is  empowered  to  enforce 
quality  standards  under  the  1965  amendments  In- 
ternational  waters   are   regulated    by   the   Clean 
Water    Restoration    Act    of    1966.    Cooperation 
between  the  federal  government  and  the  states  is 
accomplished     by     specified     procedures:     con- 
ferences,   public     hearings,    and    court    action. 
(Breuel-FIa) 
W68-01302 

WAR   AGAINST    WATER   POLLUTION   GETS 

Ch^E^vJl'  73,  No  11.  pp  88-92,  May  23, 
1966.  3  p,  1  photo. 

Descriptors:  'Legislation,  Federal  government, 
♦Industries,  Water  pollution,  'Water  pollution 
control,  Planning,  'Taxes,  Waste  water  treatment 
•Pollution  abatement.  Legal  aspects,  Industrial 
wastes.  Effluents,  Industrial  plants. 
Identifiers:  Clean  Water  Act,  Effluent  charges. 


A  test  in  a  sand-box  model  of  the  distribution  of  ef- 
fluents in  septic  tank  drainage  pipes  and  on  the  soil- 
trench  interface  in  the  absorption  field  showed  that 
constant-flow   effluent  could   not   be  distributed 
evenly  along  any  commonly  used  pipe  and  that  pipe 
slope  had  little  if  any  effect  on  distribution  of  ef- 
fluent in  the  trench.  Changing  flow  rate  had  little 
effect  on  the  length  of  trench  bottom  covered.  The 
aggregate  in  the  trench  had  very  little  effect,  flow 
was  mainly  along  the  bottom  trench-so.  interface. 
Total  outflow  was  through  the  bottom.  As  clogging 
began   the  flow  front  moved  from  its  initial  rest 
position  and  up  the  trench  at  a  decreasing  rate. 
With  a  dosing  chamber  used  to  fill  the  pipe,  a  flow 
rate  of  about  200%  of  pipe  volume  caused  even  dis- 
tribution of  effluent  in  pipe  and  trench,  and  outilow 
was  through   the   sides  as  well   as   the   bottom 
Clogging  occurred  over  the  whole  trench  length  at 
onaTand  because  sediment  was  applied  uniformly 
rather  than  at  a  point  up-flow,  no  reduction  in 
clogging  rate  with  time  occurred.  Trench  failure 
occurred  in  30%  less  time  than  with  constant-flow 
conditions.  (Knapp-USGS) 
W68-01245 


Proposed  legislation  dealing  with  water  po  lution 
control  by  industry  is  reviewed.  Two  main  plans  to 
eliminate  industrial  pollution  are  ( 1  )  allow  indus- 
tries quick  tax  writeoffs  on  pollution  control  equip- 
ment and  (2)  impose  an  effluent  charge  on  indus- 
tries contributing  to  stream  pollution.  One  objec- 
tion to  the  first  plan  is  that  it  would  penalize  indus- 
tries which  have  already  invested  heavily  in  pollu- 
tion control  equipment.  Under  the  second  plan, 
charges  imposed  for  discharging  effluent  into  a 
stream  would  be  used  to  build  large  treatment 
plants.  Industry  generally  favors  the  tax  writeoff 
plan  The  Clean  Water  Act,  which  provides  for 
stream  classification  as  to  desired  use,  ie_. 
swimming,  pleasure  boating,  industrial,  is  noted. 
(Kirkconnefi-Fla) 
W68-01304 

TEN  YEARS  OF  PROGRESS  IN   POLLUTION 
ABATEMENT. 

Public  Works,  Vol  96,  No  7,  pp  72-73,  July  1965.  2 
p,  1  fig,  1  map. 


Descriptors:  'Federal  government,  •Legisation, 
•Pollution  abatement.  Financing,  Water  pollution 
control,  Water  pollution.  River  basins,  'Govern- 
ment finance,  Grants,  Legal  aspects,  Water 
resource  development. 

Identifiers:  Enforcement  procedure,  Comprehen- 
sive studies. 

The  first  formal  federal  water  pollution  control  act 
was  passed  in  1948,  and  the  first  permanent  federal 
pollution  act  was  passed  in  1956.  The  1956  act  was 
a  4  point  federal  program  to  combat  pollution. 
There  were  to  be  (1)  grants  to  municipalities  to 
support  waste  treatment  plant  construction,  (2)  en- 
forcement powers  including  the  government  in  in 
terstate  pollution  cases,  (3)  comprehensive  nvei 
basin    planning   for   pollution   control,   and   (4, 
research    both   intramural   and  extramural.  Tin 
thrust  of  the  federal  program  from  the  beginnim 
was  to  aid  the  smaller  communities  with  pollutioi 
problems.  It  was  not  until  after  the  1956  Act  tha 
the  federal  enforcement  procedure  was  developed 
Federal  research  in  the  area  of  water  pollution  con 
trol  has  steadily  increased.  Long  range  compreher, 
sive  studies  are  now  under  way  in  8  major  rive 
basins.  The  article  deals  largely  with  the  amount  c 
federal  money  appropriated  for  various  aspects  c 
pollution  control.  ( Kirkconnell-Fla ) 
W68-01321 

PROTECTING  OUR  WATER  RESOURCES, 

Committee  on  Bar  Ass'n  Q,  Hamsburg  Pa. 
For  primary  bibliographic  entry  see  Field  03K 
For  abstract,  see . 
W68-01345 

LEGAL  BASIS  FOR  WATER  POLLUTION  COI 

TROL 

Institute  of  Law  and  Government,  School  of  La 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  06t. 

For  abstract,  see. 

W68-01352 

WATER   POLLUTION   CONTROL   IN   NOR1 
CAROLINA,  ... 

Institute  of  Law  and  Government,  College  ot  U 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  06t. 

For  abstract,  see. 

W68-01353 

WATER  QUALITY  CONTROL  ACT  OF  1965. 

33  U  S  C  A  Sec  466  (1965  Supp).  pp  29-57.  21 
(79  Stat  903). 

Descriptors:  'Legislation,  'Administrative  aj 
cies,  Administration,  Federal  government,  Pc 
tion  abatement,  Water  pollution  control  Ora 
Project  planning,  Projects,  Research  and  deve 
ment.  Interstate  compacts  Cities.  Sewage  tr 
ment,  Municipal  wastes,  'Water  Quality  Act. 
Identifiers:  *FWPCA. 


The  act  amends  the  Federal  Water  Pollution  ( 
trol  Act  to  provide  for  an  additional  positio 
assistant  Secretary  of  Health,  Education  and 
fare  and  to  create  the  Federal  Water  Polh 
Control  Administration  (FWPCA).  The  act  m 
appropriations  for  grants  to  interstate,  state 
local  agencies  for  research,  planning  and  dew 
ment  of  new  methods  of  pollution  control.  tw 
appropriations  are  increased.  Procedures  are 
vided  for  the  establishment  of  water  quality  co 
standards  for  interstate  waters.  The  Secretai 
Health,  Education  and  Welfare  is  authorized  I 
itiate  abatement  proceedings  to  remedy  pom 
problems.  Interstate  compacts  and  uniform 
laws  are  encouraged.  The  Water  Pollution  Co 
Advisory  Board  is  created  to  advise,  consult 
and  make  recommendations  to  the  secretary. 
liams-Fla) 
W68-01359 
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rER  PURITY:  A  STUDY  IN  LEGAL  CO-N- 
IL OF  NATURAL  RESOURCES, 

F.  Murphy. 

'ersity  of  Wisconsin  Press,  Madison,  pp  1-212, 

l.212p,330ref. 

:riptors:  'Wisconsin,  'Administration,  'Water 
ition  control,  'Legislation,  Regulation,  Histo- 
IVater  resources,  Water  purification.  Water 
agement  (Administrative),  Local  govern- 
[s,  Administrative  agencies,  Water  pollution, 
iervation,  Regulation,  Water  quality  control, 
ral  government.  Public  health,  Cities,  Sewage, 
:rlaw. 

focus  of  the  study  is  on  Wisconsin's  adminis- 
re  control  of  water  resources  and  pollution, 
approach  is  historical.  The  bases  of  resource 
ation  is  discussed  with  special  consideration 
i  to  water  pollution  and  surface  waters  and 
id  waters,  federal  government  views,  and  En- 
precedents.  The  nineteenth  century  is  the 
ining  focal  point.  Topics  covered  included: 
tion  sources,  public  health,  municipal 
lems,  sewage  and  industrial  wastes.  The  transi- 
to  central  administrative  control  is  discussed. 
hasis  is  on  local  governments  and  state  agen- 
The  judiciary  is  also  discussed.  The  next  topic 

*  development  of  central  state  agencies. 
Iiasis  is  on  the  State  Board  of  Health,  the 
th  of  administrative  jurisdictions  and  powers, 
:ll  as  the  role  of  the  federal  government.  The 
m  of  diversification  of  agency  responsibilities 
icussed.  Wisconsin  has  a  central  committee 
sentative  of  all  other  resource  agencies. 
«ration  among  agencies  is  stressed.  The  book 
ludes  with  a  summary  and  prospect  for  future 

•  pollution  control  as  well  as  general  resource 
opment. 

01360 


!S  OF  RESOURCE  REGULATION, 

rimary  bibliographic  entry  see  Field  06E. 

bstract,  see . 

01362 


XSITION    TO    CENTRAL    ADMINISTRA- 
CONTROL, 

rimary  bibliographic  entry  see  Field  06E. 

bstract,  see . 

01364 


•XOPMENT     OF     CENTRAL     ADMIN1S- 
riNG  CONTROL, 

rimary  bibliographic  entry  see  Field  06E. 

Jstract,  see  . 

01365 


tATION  OF  THE  STATE  CENTRAL  AD- 
STRATIVE  AGENCY, 

'imary  bibliographic  entry  see  Field  06E. 

Ktract,  see . 

01366 


tINGS  ON  S4  BEFORE  A  SPECIAL  SUB- 
MITTEE  ON  AIR  AND  WATER  POLLU- 
(  OF  THE  COMMITTEE  ON  PUBLIC 
KS,  UNITED  STATES  SENATE. 

Congress,  Senate  Comm.  on  Public  Works. 

ngs  on  S4  Before  a  Special  Subcomm  on  Air 
'ater  Pollution  of  the  Senate  Comm  on  Public 
s,  89th  Cong,  IstSess,  pp  1-54,  Jan  18,  1965. 
'  map,  1  tab. 

iptprs:  'Legislation,  'Administrative  agen- 
;ederal  government,  Political  aspects,  Water 
ion,  Federal- state  water  rights  conflicts,  Ad- 
ration,  'Water  quality  control,  Water  pollu- 
:ontrol,  'Standards,  Water  quality,  Water 
ty  Act. 
tiers:  'FWPCA. 

[e  proposed  Water  Quality  Control  Act  ap- 
o  at  the  beginning  of  the  record.  A  letter  fol- 


lowed, in  which  the  Secretary  of  HEW  supported 
the  bill.  Senator  Muskie  outlined  the  history  of  the 
bill,  and  its  provisions  and  relation  to  administra- 
tion proposals.  The  assistant  Sec.  of  HEW  ap- 
peared in  support  of  S4,  and  outlined  some  of  the 
Department's  action  under  the  Water  Pollution 
Control  Act.  He  provided  a  table  reflecting  the 
federal,  state  and  local  contributions  to  construc- 
tion of  municipal  sewage  treatment  facilities  in 
1963  and  1964.  Also  provided  were  reports  on  the 
progress  and  status  of  the  programs  of  major  river 
basin  studies,  and  of  control  of  pollution  from 
federal  installations,  which  were  explained.  Finally 
a  report  was  submitted  outlining  enforcement  ac- 
tions and  actual  enforcement  conferences  called  by 
the  Secretary  under  the  Water  Pollution  Control 
Act.  There  followed  a  discussion  between  Sen. 
Muskie  and  representatives  of  the  manufacturing 
Chemists  Assoc,  in  regard  to  the  effect  of,  promul- 
gation, and  enforcement  of,  standards  for  the  quali- 
ty of  interstate  waters  authorized  by  the  bill.  The 
Assoc,  argued  for  more  state  control,  and  other 
modifications  of  the  bill.  (Williams-Fla) 
W68-01369 


HEARINGS  ON  S4  BEFORE  A  SPECIAL  SUB- 
COMMITTEE ON  AIR  AND  WATER  POLLU- 
TION OF  THE  COMMITTEE  ON  PUBLIC 
WORKS,  UNITED  STATES  SENATE. 

Hearings  on  S4  Before  a  Special  Subcomm  of  Air 
and  Water  Pollution  of  the  Senate  Comm  on  Public 
Works,  89th  Cong,  1st  Sess,  pp  55-139,  Jan  18, 
1965. 

Descriptors:  'Legislation,  'Administrative  agen- 
cies, Federal  government,  Political  aspects,  Water 
pollution,  Federal-State  water  rights  conflicts,  Ad- 
ministration, Water  quality  control,  Water  pollu- 
tion control,  'Standards,  Water  quality,  'Water 
Quality  Act. 
Identifiers:  'FWPCA. 

A  representative  of  the  Pulp,  Paper  and  Paper- 
board  Institute  made  statements  as  to  the  industry's 
research  and  achievements  in  pollution  control, 
and  recommended  certain  changes  in  the  bill.  A 
copy  of  the  Federal  Water  Pollution  Control  Act, 
with  the  Institute's  recommended  changes,  as  well 
as  changes  provided  in  S4  was  included.  A  state- 
ment of  support  for  the  bill  by  a  representative  of 
the  National  Wildlife  Federation  followed.  A 
further  discussion  of  the  standards  and  abatement 
provisions  took  place.  The  Governor  of  California 
appeared  in  support  of  the  bill,  and  advocated  in- 
creased appropriations  for  sewage  treatment  and 
waste  water  reclamation.  A  representative  of  the 
Delaware  River  Basin  Commission  appeared  to 
promote  an  amendment  which  would  exempt  such 
commissions  from  the  quality  standards  provision 
of  the  act.  Discussion  followed,  in  which  Sen 
Muskie  opposed  the  amendment.  Various  written 
statements  were  included  in  the  record.  Most  of 
them  were  from  various  state  agencies,  opposing 
the  establishment  of  the  Federal  Water  Pollution 
Control  Administration  (Sec  2  of  the  bill),  and  the 
grant  of  authority  to  the  Secretary  to  establish 
water  quality  standards  for  interstate  waters  (Sec 
5).  Several  statements  supported  the  bill. 
W68-01370 


WATER  POLLUTION  CONTROL  IN  THE 
GREAT  LAKES  REGION, 

Detroit  Univ. 

Milton  P.  Adams. 

U  of  Detroit  L  J  Vol  37,  No  1,  pp  96-120,  Oct 

1959.  25  p,  4  tab,  3  ref. 

Descriptors:  'International  Joint  Commission, 
•Water  pollution,  Fresh  water,  Legislation,  Indus- 
trial wastes,  Municipal  wastes,  Standards,  Sewage 
treatment,  Public  health,  Pollution  abatement, 
Sanitary  engineering,  Treatment  facilities,  Ultimate 
disposal,  'Water  pollution  control,  Local  govern- 
ment, Federal  government,  Interstate. 


The  eight  Great  Lakes  states  and  the  Province  of 
Ontario  have  primary  responsibility  for  control  of 
pollution  within  their  respective  jurisdictions. 
Should  interstate  pollution  problems  arise,  Public 
Law  660  of  1956  provides  a  method  by  which  the 
Federal  government  acting  through  the  Surgeon 
General  of  the  Public  Health  Service  may  take  a 
hand.  Michigan  and  Ontario  are  closest  together 
along  the  St.  Mary's,  St.  Clair  and  Detroit  rivers. 
The  same  relationship  exists  between  New  York 
State  and  the  Province  of  Ontario  along  the 
Niagara  River.  With  water  supplies,  recreation, 
waste  disposal,  navigation  concentrated  in  these 
restricted  international  waters,  pollution  control 
objectives  have  developed  from  the  recommenda- 
tion of  the  International  Joint  Commission.  The 
author  sets  out  several  tables  which  indicate:  the 
lakes  and  their  principal  connecting  waters,  the 
States  and  the  Province  having  frontage  on  each  of 
the  Great  Lakes,  major  shoreline  and  inland  cities, 
the  division  of  the  200,000  square  miles  of  land 
within  the  basin  and  the  miles  of  shoreline  pos- 
sessed by  each  sovereignty. 
W68-01392 
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6A.  Techniques 
OF  Planning 


OPTIMAL  GROUND-WATER  MINING, 

Desert  Research  Institute,  Nevada  Univ.,  Reno. 
P.  A.  Domenico,  D.  V.  Anderson,  and  C.  M.  Case. 

Water  Resources  Res,  Vol  4,  No  2,  pp  247-255 
April  1968.  9p,  3  fig,  10  ref. 

Descriptors:  'Ground-water  mining,  Mathematical 
models,  'Hydrologic  aspects,  Ground-water  basins, 
Water  levels.  Storage  capacity,  'Economics,  'Op- 
timization, Decision  making,  Equations,  Water 
management  (Applied),  Recharge. 
Identifiers:  Mining  yields,  'Economic  aspects,  Op- 
timal yield. 

A  method  employing  formulation,  solution  and 
evaluation  of  a  mathematical  model  that  retained 
the  conventional  practices  of  management  in  the 
western  U  S  was  developed  by  the  Desert  Research 
Institute,  Reno,  Nevada.  Hydrologic  and  economic 
aspects  of  managerial  concepts  were  quantified 
through  a  derivation  of  optimal  mining  yield  and 
associated  decision  rules.  Mining  yields  defined  an 
exhaustible  resource  of  fixed  supply  since  they 
were  treated  as  volumes  of  non-renewable  water  in 
storage  independant  of  rate  of  mining.  Sustained 
yields  were  treated  as  use  rates  determined  and 
limited  by  natural  replenishments.  Since  depth  to 
ground  water  is  generally  of  primary  concern  to 
users,  change  in  water  level  was  taken  as  the  com- 
mon denominator  between  the  system  and  its 
economic  evaluation.  Maximizing  conditions  were 
expressed  in  terms  of  verbal  decision  rules  and  gave 
new  interpretation  to  the  overdevelopment 
generally  associated  with  exceeding  safe  yield.  (Af- 
fleck-Ariz) 
W68-01110 


INDUS  RIVER  BASIN  STUDIES. 

Harvard  Univ.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  03C. 

For  abstract,  see . 

W68-01148 


PROBABILISTIC  MODELS  FOR  PREDICTING 
STREAM  QUALITY, 

Cornell  Univ.,  Ithaca,  N.  Y. 

For  primary  bibliographic  entry  see  Field  05F. 

For  abstract,  see . 
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Field  06-WATER  RESOURCES  PLANNING 
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OPTIMAL    POLICY    FOR    HYDROELECTRIC 
OPERATIONS, 

Stanford  Univ.,  Stanford,  Calif. 

For  primary  bibliographic  entry  see  Field  08C. 

For  abstract,  see  . 

W68-01150 

A  PROBLEM  OF  OPTIMIZING  A  COLLECT- 
ING RESERVOIR  SYSTEM, 

Technion,  Israel  Institute  of  Technology,  Haita. 
For  primary  bibliographic  entry  see  Field  08A. 
For  abstract,  see . 
W68-01151 

LINEAR    DYNAMIC    DECOMPOSITION    PRO- 
GRAMMING   APPROACH    TO    LONG-RANGE 
OPTIMIZATION  OF  NORTHERN  CALIFORNIA 
WATER     RESOURCES     SYSTEM,     PART     I: 
DETERMINISTIC  HYDROLOGY, 
California  Univ.,  Berkeley. 
ShailendraC.Parikh,  and  Ronald  W.Shephard. 
Rep,  Oper  Res  Center,  No  ORC  67-30,  Umv   of 
California,  Aug  1967.  67  p,  12  fig,  6  photo,  6  tab,  5 
ref. 

Descriptors:  *  Parametric  hydrology,  'Linear  pro- 
gramming, Monthly,  Water  resources  develop- 
ment 'Reservoir  operation,  Water  demand,  Elec- 
tric power  demand,  'Long-term  planning,  'River 
basins.  Pumped  storage,  Scheduling,  Optimization 
Dynamic  programming,  Irrigation,  Analytical 
techniques.  ... - 

Identifiers:  Decomposition  method,  Central  Valley 
Project,  Northern  California,  Firm  commitments. 
Target  outputs. 

A  linear  dynamic  decomposition  programming 
model,  using  deterministic  hydrology,  was  struc- 
tured for  the  Central  Valley  Project  in  the 
Northern  California  Water  Resources  System.  The 
objective  was  to  find  long-range  target  outputs  of 
water  and  energy  that  maximized  the  net  revenue 
returns  from  demand  commitments  to  farmers  and 
the  utility  company.  System  variables  were  the 
average  monthly  energy  and  water  flows  for  a  10- 
year  period.  Terminal  storage  requirements  and 
evaporation  losses  were  assumed  known.  Pumping 
costs  were  assumed  equal  to  firm  and  dump  energy 
prices  in  on  and  off  peak  hours.  Firm  commitments 
were  required  to  be  met.  Two  solution  approaches, 
one  treating  the  San  Luis  reservoir  as  a  subsystem, 
and  the  other  treating  the  reservoir  as  system  con- 
straint, were  described.  Computer  results  were  ta- 
bled Schematic  representations  of  the  rean  and 
simplified  systems  and  their  components  were  ap- 
pended. 
W68-01152 

MATHEMATICAL  MODELS:  THE  WJLTB- 
TRUCTURE  APPROACH;  TWO  SEASONS, 
PREDICTABLE  HYDROLOGY, 

Harvard  Univ.,  Cambridge,  Mass. 

Robert  Dorfman. 

Design  of  Water-Resource  Systems    Maass  et  al, 

Harvard  Univ.  Press,  Chapt.  13,  pp  494-512,  1962. 

19  p,  3  fig,  3  tab,  3  ref. 

Descriptors:  Linear  programming,  'Approximation 
method,  Economic  efficiency,  Mathematical 
models,  'River  basin  development,  'Multiple-pur- 
pose projects,  Parametric  hydrology.  Reservoir 
design,  Irrigation  design,  Hydroelectric  plants, 
Seasonal,  Water  demand,  Water  distribution  (Ap- 
plied), Benefits.  . 
Identifiers:  Deterministic  hydrology,  Weighted 
averages,  Separable  functions. 

Methods  were  developed  for  using  linear  pro- 
gramming techniques  to  study  river  basin  planning 
problems  that  involve  non-linear  objectives  and 
constraints.  A  hypothetical  example  consisted  ot  2 
reservoirs,  an  irrigation  district,  and  a  power  plant. 
Deterministic  inflows  for  2  seasons  were  assumed. 
The  objective  was  to  determine  the  reservoir 
capacities,  irrigation  supply  and  power  plant  output 
which  would  maximize  the  net  benefit  for  the 


system.  Non-negativity  and  system  demand  con- 
straints were  defined.  The  objective  function  and 
the  power  constraint  contained  separable  non- 
linear functions.  Values  of  these  functions  were 
determined  at  discrete  intervals.  A  linear  pro- 
gramming model  was  structured  and  used  to  deter- 
mine a  unique  set  of  weights  applied  to  each  dis- 
crete value  in  order  to  solve  the  original  problem. 
A  method  of  observational  checking  of  the  solution 
was  described  which  guaranteed  a  feasible  solution. 
W68-01153 

COMPUTER  MODELS  FOR  RESERVOIR 
REGULATION, 

Cornell  Univ.,  Ithaca,  N.Y. 

Daniel  P.  Loucks. 

Amer  Soc  Civ  Eng  Conference  Reprint  534,  Oct 

16-20  1967.  26  p,  2  fig,  3  tab,  2  ref,  2  append. 

Descriptors:  'Linear  programming,  'Reservoir 
operation,  'Synthetic  hydrology,  Regulated  flow, 
Water  allocation  (Policy),  'Markov  Processes, 
Statistical  models.  Risks,  Economic  efficiency. 
Forecasting,  Frequency  analysis.  Distribution  pat- 
terns, Seasonal,  Least  squares  method,  Computer 
models,  Electric  power  production. 
Identifiers:  Target  allocations,  Finger  Lakes,  N.  Y. 

Stochastic  linear  programming  models  were  struc- 
tured for  defining  alternative  policies  for  regulating 
reservoirs.  These  models  were  applied  to  some  of 
the  Finger  Lakes  in  New  York.  Since  total  benefits 
and  losses  were  partly  intangible,  the  policy  objec- 
tive was  to  minimize  the  sum  of  the  expected 
squared  deviations  from  various  proposed  storage 
and  discharge  targets.  In  addition  to  defining 
operating  policies,  the  models  provided  informa- 
tion on  the  probability  distributions  of  reservoir 
volumes  and  discharges  that  result  from  the  poli- 
cies. Hence,  evaluation  of  alternative  target 
volumes  and  discharges  was  possible.  Net  inflows 
were  assumed  to  be  serially  correlated  random 
variables  whose  probability  distributions  could  be 
predicted  from  past  inflows.  The  computer  pro- 
gram written  for  the  IBM  360  system  required  only 
inflow  transition  probabilities,  maximum  range  of 
reservoir  volumes,  discharges  and  time  periods, 
and  the  policy  objectives  desired.  A  simplified  ex- 
ample using  hypothetical  data  for  one  of  the  Finger 
Lakes  illustrated  the  use  of  the  model. 
W68-01154 

OPTIMIZING  CONJUNCTIVE  USE  OF  SUR- 
FACE WATER  AND  GROUNDWATER, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  02A. 

For  abstract,  see  . 

W68-01155 

THE  OPTIMUM  MANAGEMENT  OF  GROUND 
WATER  RESOURCES, 

California  Univ.,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see . 

W68-01156 

A  COMMENT  ON  OPTIMIZATION  METHODS 
FOR  BRANCHING  MULTISTAGE  WATER 
RESOURCE  SYSTEMS, 

Cornell  Univ.,  Ithaca,  N.Y. 

D  P  Loucks 

Water  Resources  Res,  Vol  4,  No  2,  pp  447-450, 

April  1968.  4  p.  1  fig,  4  tab,  2  ref. 


Linear  and  non-linear  programming  solutions  we 
presented  as  alternative  mathematical  pi 
gramming  techniques  for  the  solution  of 
branching  multistage  river-reservoir  proble 
originally  studied  in  another  paper  using  dynan 
programming.  The  original  problem  was  given  a 
its  dynamic  programming  solution  tabled.  1 
problem  was  then  modelled  using  the  followi 
techniques:  (1)  non-linear  programming  (us 
Lagrangian  multipliers);  (2)  linear  programm 
(using  linear  segments  to  approximate  the  conci 
utility  functions);  and  (3)  linear  programming  ( 
ing  as  variables  the  joint  probabilities  of  vara 
discrete  reservoir  volumes,  inflows  and  releas* 
The  solutions  for  the  three  methods  were  tabl 
The  optimal  storage  allocations  using  all  meth 
were  compared.  It  was  concluded  that  m: 
mathematical  techniques  may  be  used  to  anal 
water  resource  systems  problems. 
W68-01158 

LINEAR     PROGRAMMING     MODELS     F 
WATER  POLLUTION  CONTROL, 

Cornell  Univ.,  Ithaca,  N.  Y. 

For  primary  bibliographic  entry  see  Field  05G. 

For  abstract,  see . 

W68-01159 


Descriptors:  'Analytical  techniques,  'Dynamic 
programming,  Economic  efficiency.  Estimated 
benefits,  'Linear  programming,  Marginal  utility, 
'Mathematical  models,  Optimization,  Probability, 
Reservoir  operation.  River  systems,  'Water 
resources.  Water  resources  development.  Approxi- 
mation method. 

Identifiers:  'Nonlinear  programming,  Lagrangian 
multipliers,  'Multistage  systems.  Branching 
systems,  Joint  probability. 


USE  OF  MODERN  EQUIPMENT  / 
TECHNIQUES  IN  THE  PLANNING  / 
DEVELOPMENT  OF  WATER  RESOURCES, 

Harza  Engineering  Company. 
Rolland  F.  Kaser,  and  Stephen  V.  Allison. 
Proc  Int  Conf  Water  for  Peace,  Pap  No  ?l 
Washington,  D.  C,  May  1967.  12  p,  2  fig,  2  tab 

Descriptors:  'Water  resources  development, 
ject  planning,  'Multiple-purpose  projects,  *S 
lation  analysis,  Reservoir  operation,  'Irngi 
systems.  River  basin  development.  Digital  coi 
ters,  Computer  programs,  Analytical  technw 
Groundwater,  Mathematical  models,  Salinity. 
Identifiers:  'Indus  River  Basin,  Sensitivity  anal 

The  use  of  systems  analysis  techniques  in 
planning  and  development  of  water  resource! 
discussed,  and  illustrated  by  a  description  o 
simulation  models  of  the  Indus  River  Basin. 
development  and  use  of  computers  were  desci 
Mathematical  models  emphasizing  system  sii 
tion  and  sensitivity  analysis  were  discussed, 
background  and  objectives  of  the  Indus  Basin: 
lation  model  were  presented,  and  the  system 
ponent«  ■  .^  .isted.  The  model  simulated  the 
River  and  s:-  -..ajor  tributaries,  six  potential  i 
voirs,  twenty  river  diversions,  eleven  canal 
and  45  separate  canals  covering  30  million  ac 
land,  for  a  50-year  period  of  analysis.  The 
puter  program  and  several  of  its  subroutines 
described.  The  uses  of  the  model  were  Iiste- 
discussed.  Supporting  programs  for  supplying 
data  were  described.  Sample  output  data  w 
bled. 
W68-01160 

BALAS  ALGORITHM  FOR  ZONED  UNO 
TREATMENT, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  051 

For  abstract,  see . 

W68-01161 

USE  OF  SYSTEMS  ANALYSIS  IN  ESTU> 
WATER  POLLUTION  CONTROL, 

Public  Health  Service,  Philadelphia.  Pa^ 
For  primary  bibliographic  entry  see  Field  OM 
For  abstract,  see . 
W68-0I162 


MATHEMATICAL  MODELS:  THE  MI 
TRUCTURE  APPROACH;  MORE  PEI 
PREDICTABLE  HYDROLOGY, 

Harvard  Univ..  Cambridge,  Mass. 
Robert  Dorfman. 
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tesign  of  Water-Resource  Systems,  Maass  et  al, 
vard  Univ.  Press,  in  Chapt  13,  pp  512-524, 
2. 13  p.  I  fig,  6  tab,  1  ref. 

criptors:  'Linear  programming,  'Constraints, 
isonal.  Mathematical  models,  'Multiple-pur- 
!  projects,  River  basin  development,  Paramet- 
hydrology,  Analytical  techniques,  Water  de- 
d.  Water  distribution  (Applied),  Benefits,  Op- 
zation. 

itifiers:  Deterministic  hydrology,  Decomposi- 
principle. 

decomposition  principle  was  used  to  reduce  a 
ly  constrained  linear  programming  model  to 
ageable  proportions.  A  hypothetical  river  basin 
iding  a  reservoir,  an  irrigation  district  and  a 

0  power  plant  was  described.  Deterministic  in- 
s  and  demands  for  irrigation  and  energy  were 
a  for  4  seasons.  Constraints  for  the  problem 
:  defined,  and  subdivided  into  groups  contain- 
Jecision  variables  relating  to  (1)  one  period 
;  (2)  two  adjacent  periods;  and  (3)  all  four 
)ds.  A  single  constraint  for  each  period  was 

obtained  by  a  linear  programming  subop- 
ation  model   and  inserted   into  the   master 

1  programming  model.  The  computations  for 
rf the  time  periods  were  shown.  Trie  procedure 
systematic  improvement  of  the  individual- 
>d  solutions  toward  the  master  problem  op- 
m  were  described.  The  results,  including  the 
:  of  the  dual  variables  for  the  master  con- 
nts,  were  tabled. 

-01163 


AR  CANE  IRRIGATION:  A  CASE  STUDY 
APITAL  BUDGETING, 

insey   and   Company,   Inc.,   San   Francisco, 

irimary  bibliographic  entry  see  Field  03F. 

ibstract,  see . 

-01164 


HEMATICAL  MODELS:  THE  MULTIS- 
CTURE  APPROACH;  ALLOWANCE  FOR 
ERTAINTY, 

ard  Univ.,  Cambridge,  Mass. 

:rt  Dorfman. 

:sign  of  Water  Resource  Systems,  Maass  et  al, 

ard  Univ  Press,  in  Chapt.   13,  pp  524-539, 

.  15  p,l  fig,  7  tab,  lref. 

riptors:  'Linear  programming,  'Synthetic 
)logy,  Mathematical  models,  Distribution  pat- 
,  Probability,  'River  basin  development, 
tiple-purpose  projects,  Benefits,  Optimiza- 
Water  distribution  (Applied),  Simulation 
sis,  Statistical  methods. 

ifiers:  Expected  values,  Net  benefits,  Shortage 
Dump  energy. 

chastic  linear  programming  model  was  struc- 
for  a  simple  reservoir-hydroelectric  power-ir- 
on system  having  independent  random  in- 
.  Two  hypothetical  examples  were  solved. 
ability  distributions  and  economic  and  physi- 
ata  for  all  seasons  were  given.  The  objective 

0  maximize  the  expected  net  benefits  for  the 
n.  The  objective  function  was  derived,  and  a 
ique  for  linearizing  the  discontinuous 
age  cost  function  was  given.  Random  varia- 
n  the  objective  function  and  constraints  were 
ced  by  their  expected  values,  derived  from  the 
led  inflow  probability  distributions.  The 
sofa  3-season  example,  were  compared  with 
illation  study  of  the  same  system.  The  effect  of 
implifying  assumptions  incorporated  in  the 

1  were  discussed. 
01166 
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ER  DATA  FOR  METROPOLITAN  AREAS, 

Geological  Survey. 

rimary  bibliographic  entry  see  Field  07A 

bstract,  see . 

01027 


RED  RIVER  BELOW  DENISON   DAM,  LOUI- 
SIANA, ARKANSAS,  OKLAHOMA  AND  TEXAS. 

U.  S.  Army  Corps,  of  Engineers,  Wash.,  D.  C,  Of- 
fice of  Chief  of  Engineers. 

U.  S.  90th  Congr,  2d  Sess,  House  Doc  No  304,  406 
p,  1968.  4  append. 

Descriptors:  'Navigation,  'Rivers  and  Harbors 
Act,  'Transportation,  'Bank  stabilization,  'Cost- 
benefit  ratio,  Multiple-purpose  projects,  Reservoir 
operation,  Water  policy,  Stage-discharge  relations, 
Flow  characteristics,  Streambeds,  Texas, 
Oklahoma,  Arkansas,  Louisiana. 
Identifiers:  'Channel  characteristics,  'Red  River 
navigation  project. 

The  results  of  a  study  of  feasibility  and  cost-benefit 
ratio  developing  the  Red  River  from  the  Mississippi 
to  Denison  dam  are  reported.  Comments  by  the 
states  of  Texas,  Oklahoma,  Arkansas,  and  Loui- 
siana and  by  Federal  agencies  are  included.  A 
navigation  project  is  proposed  because  sharp 
curves,  caving  banks,  unpredictable  shoaling,  and 
wide  fluctuations  in  stages  make  the  existing  river 
hazardous  and  undependable  for  navigation.  A  usa- 
ble waterway  can  be  developed  only  by  the  employ- 
ment of  locks  and  dams.  The  physical  description 
of  the  river  includes  channel  characteristics, 
streamflows,  bridge  crossings,  and  climatology.  Ex- 
isting water  resources  projects  are  listed  and 
described.  The  economic  status  of  the  area  is  out- 
lined. Problems,  needs,  and  desired  improvements 
in  the  channel  are  presented  in  detail.  Plans  of  im- 
provement, economic  evaluation,  cost  sharing  and 
coordination  with  other  agencies,  and  general 
recommendations  for  action  and  procedures  are 
presented.  Appendices  contain  hydrologic  data, 
hydraulic  design,  cost  analysis,  economic  data, 
construction  plans,  and  reports  of  other  agencies. 
(Knapp-USGS) 
W68-01032 


ELECTRICAL-ANALOG  ANALYSIS  OF 
GROUND-WATER  DEPLETION  IN  CENTRAL 
ARIZONA, 

U  S  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  04B. 

For  abstract,  see . 

W68-01034 


WATER  IN  WEST  PAKISTAN, 

Syracuse  University,  Syracuse,  New  York,  Maxwell 
School  of  Citizenship  and  Public  Affairs. 
Guthrie  S.  Birkhead. 

Water  Resources  Research,  Vol  3,  No  2,  pp  307- 
318,  Second  Quarter  1967.  1 2  p,  26  ref. 

Descriptors:  Data  collections,  Hydroelectric 
power,  Reclamation,  Benefits,  'Planning,  'Invest- 
ment, 'Flood  control,  'Administration,  Surface 
waters.  Storage,  Diversion,  Drainage,  'Dams,  'Ir- 
rigation, 'Canals. 

Identifiers:  'Mangla  Dam,  'Tarbela  Dam,  West 
Pakistan,  'Water  and  Power  Development 
Authority,  Indus  Basin  Plan. 

The  article  describes  several  of  the  salient 
problems  about  water  and  the  administration  of 
water  programs  in  West  Pakistan.  The  1947  separa- 
tion of  India  and  Pakistan  divided  the  Indus  Basin, 
left  three  major  tributaries  in  India  and  most  of  the 
irrigated  lands  in  Pakistan.  The  1960  Indus  Water 
Treaty  provided  for  a  series  of  waterworks, 
financed  primarily  by  Western  countries,  that  will 
reroute  much  of  the  surface  wat^r  in  the  Basin.  Part 
of  the  water  allotted  to  India  will  be  replaced,  and 
hopefully  there  will  be  a  more  dependable  water 
supply  tor  the  20  million  acres  of  land  in  the 
Province's  agricultural  base.  There  and  elsewhere 
severe  waterlogging  and  salinity  conditions  have 
been  growing  rapidly,  and  other  water  problems 
abound.  Since  1958  a  semi-autonomous  govern- 
ment corporation  has  managed  these  water  pro- 
grams as  well  as  ge  nerating  and  wholesaling  most  of 
the  electric  power.  The  corporation  currently 
spends  well  over  a  quarter  of  the  total  provincial 
budget  for  economic  development  purposes.  It  may 


be  argued  that  thus  far  this  Pakistan  corporation 
has  performed  constructively  in  the  field  of  water 
and  power  resource  administration.  (Seneca-Rut- 
gers) 
W68-01054 


RECREATION  BENEFITS  FROM  WATER  POL- 
LUTION CONTROL:  A  FURTHER  NOTE  ON 
BENEFIT  EVALUATION, 

California  Univ.,  Berkeley. 

Joseph  B.  Stevens. 

Water  Resources  Research,  Vol  3,  No  1 ,  pp  63-64, 

First  Quarter  1967.  2  p,  1  fig,  4  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution, Benefits. 

Identifiers:  'Success  elasticities,  'Consumer  sur- 
plus, 'Willingness  to  pay,  'Incremental  benefit, 
Recreation  benefits,  Demand  function. 

In  the  initial  paper,  estimates  of  demand  functions 
and  angling  'success  elasticities'  were  presented  for 
three  sport  fisheries  as  a  basis  for  determining 
recreation  benefits  from  water  pollution  control. 
Benefits  from  preventing  water  pollution  would  ac- 
crue from  avoiding  a  leftward  shift  of  the  demand 
function.  The  consumer  surplus  concept  was  used 
for  measurement  of  incremental  benefits.  A 
nomenclature  error  was  committed  in  the  original 
formulation.  Two  alternative  measures  of  incre- 
mental benefit  are  now  apparent  and  are  here  ex- 
amined. The  first  is  the  consumer  surplus  analysis 
as  defined  by  Marshall.  An  alternative  measure  of 
benefit  is  the  change  in  'willingness  to  pay'  on  the 
part  of  the  consumers.  This  analysis  represents 
what  was  erroneously  termed  'consu mer  surplus'  in 
the  previous  article.  Given  these  two  particular  in- 
terpretations of  incremental  benefits,  the  latter  was 
selected  as  being  more  appropriate,  for  although 
both  methods  require  some  assumption  as  to  ra- 
tioning units  of  angling  effort  among  participants, 
the  consumer  surplus  criterian  has  an  element  of 
inconsistency.  Thus,  the  willingness  to  pay  method 
is  more  desirable  as  a  measure  of  benefit.  (Seneca- 
Rutgers) 
W68-01055 


SIX    FEDERAL    RECLAMATION    PROJECTS 
AND  THE  DISTRIBUTION  OF  INCOME, 

Bowdoin  College,  Brunswick,  Maine. 

A  Myrick  Freeman,  III. 

Water  Resources  Research,  Vol  3,  No  2,  pp  319- 

332,  Second  Quarter  1967.  14p,  1  fig,  4  tab,  24  ref. 

Descriptors:  'Cost-benefit  analysis,  Discount  rate, 
Income,  Welfare,  Taxes,  Tax  rate,  'Cost  repay- 
ment, Farm  units,  Direct  benefits,  Alternative 
costs,  'Irrigation  programs,  Electric  power  rates. 
Identifiers:  'Bureau  of  Reclamation,  'Social  wel- 
fare function,  Value  judgments,  'Redistribution  of 
income,  Regional  effects. 

The  major  concern  of  this  paper  is  the  effect  of  Bu- 
reau of  Reclamation  Irrigation  Projects  on  the  size 
distribution  of  income  and  means  of  evaluating 
these  effects.  Estimates  of  the  before  and  after  pro- 
ject distributions  of  income  for  six  recent  projects 
are  included.  The  estimates  are  based  on  Bureau 
data  on  the  sizes  of  project  farms  and  on  benefit 
and  cost  data  revised  by  the  author.  A  social  wel- 
fare function  incorporating  income  distribution  is 
used  to  calculate  welfare  weighted  benefit-cost 
ratios  for  comparison  with  the  revised  efficiency 
benefit-cost  ratios  normally  used  in  project  evalua- 
tion. All  projects  were  redistributing  income  in  the 
'right'  direction.  However,  only  one  of  the  six  pro- 
jects had  a  welfare-weighted  benefit-cost  ratio 
greater  than  1.  (Seneca-Rutgers) 
W68-01056 


WATER  RESOURCE  DEVELOPMENT  IN 
CALIFORNIA, 

Resources  for  the  Future,  Washington,  D.  C. 
Joseph  S.  Bain. 

Water  Research,  Edited  by  Allen  V.  Kneese,  and 
Stephen  C.  Smith,  pp  51-67,  Johns  Hopkins  Press, 
Baltimore,  1966.  16  p,  5  tab,  2  ref. 
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Descriptors:  *  Water  resources  development, 
♦Economic  efficiency,  Cost-benefit  ratio,  Federal 
government,  State  governments,  Water  allocation, 
♦Central  Valley  Project,  California,  Return,  Elec- 
tric power  industry,  Water  utilization. 
Identifiers:  ♦Federal  Bureau  of  Reclamation,  ♦Lo- 
cal agencies.  Water  facilities  development,  Water 
usage  development. 

As  in  the  case  of  the  Central  Valley  in  California, 
local  governments  and  private  companies  may  par- 
tially develop  the  water  resources  of  a  region  be- 
fore the  federal  government  starts  a  multipurpose 
water  resource  development  in  the  area.  When  this 
occurs,  it  is  difficult  for  the  federal  project  to  ap- 
proximate its  theoretical  potential.  Unless  it 
disturbs  the  existing  developments,  the  federal  pro- 
ject often  must  use  marginal  and  sub  marginal  land 
since  the  best  land  has  already  been  claimed  by  the 
earlier  developers  in  the  region.  Furthermore, 
because  of  the  existing  developments,  often  a 
federal  project  cannot  be  built  on  the  optimum 
scale.  Available  evidence  suggests  that  the 
resources  in  the  Central  Valley  may  not  be  al- 
located in  the  most  economical  manner  for  a  mul- 
tipurpose operation.  For  example,  from  the  view- 
point of  an  efficient  multipurpose  operation,  reser- 
voirs controlled  by  irrigation  districts  tend  to  give 
insufficient  weight  to  the  in-stream  recreational 
uses  of  water  in  water  allocations  and  in  reservoir 
release  patterns.  Similar  misallocations  of 
resources  occur  in  state  and  federal  projects. 
(Seneca-Rutgers) 
W68-01058 


COMPARISONS  OF  METHODS  FOR  RECREA- 
TION EVALUATION, 

Resources  for  the  Future,  Inc.,  Wash.,  D.  C. 
Jack  L.  Knetsch,  and  Robert  K.  Davis. 
Water  Research,  Edited  by  Allen  V.  Kneese,  and 
Stephen  C.  Smith,  pp  1 25-42,  Johns  Hopkins  Press: 
Baltimore,  1966, 1  8  p,  2  tab,  1 0  ref. 

Descriptors:  ♦Recreation  demand,  ♦Methodology, 
Maine,  Benefits,  Recreation. 
Identifiers:    Willingness    to    pay,    Pittston    area, 
Recreation  evaluation. 

The  best  economic  measure  of  recreational  values 
is  based  upon  the  consumers'  willingness  to  pay  for 
the  recreation  services.  Two  methods  have  usually 
been  used  to  determine  the  consumers'  willingness 
to  pay  the  direct  interview  approach  and  the  travel 
cost  method.  The  main  problem  with  the  interview 
method  is  to  determine  the  degree  of  reliability  of 
the  information  received  from  the  respondents.  In 
one  study  data  was  obtained  about  the  recrea- 
tionists'  willingness  to  incur  additional  costs  in 
order  to  continue  using  a  recreation  area.  Data  was 
also  obtained  about  the  recreationists'  willingness 
to  drive  additional  distances  to  use  the  area.  De- 
mand-benefit schedules  were  constructed  from  the 
two  sets  of  data  and  a  significant  degree  of  cor- 
respondence was  noted  between  the  two  schedules. 
The  travel-cost  method  generates  a  demand  curve 
by  relating  travel  costs  to  the  number  of  visits  to  a 
recreation  area.  The  basic  problem  with  this  ap- 
proach is  its  assumption  that  the  disutility  of  over- 
coming distance  is  a  function  of  only  money  costs. 
Despite  this  weakness,  the  method  produces 
realistic  results.  (Seneca-Rutgers) 
W68-01063 


THE  USE  OF  SHADOW  PRICES, 

California  Univ.,  Los  Angeles. 

Roland  N.McKean. 

In  Problems  in  Public  Expenditure  Analysis,  Edited 

by  Samuel  B.  Chase,  Jr.,  pp  33-65,  The  Brookings 

Institution,  Washington,  D.  C,  1968.  33  p,  disc. 

Descriptors:  Monopoly,  Oil  shale,  Research  and 
development,  Cost-benefit  analysis. 
Identifiers:  Pareto  optimality.  Subsidies,  Spillovers, 
Cost  of  information,  ♦Shadow  prices,  ♦Substitution 
ratios,  Market  price. 

Prices  implicit  in  exchanges  that  maximize  a  par- 
ticular objective  function  are  called  shadow  prices. 


Choices  about  government  expenditures  are  group 
choices  for  which  there  is  no  ultimately  correct 
preference  function.  Even  assuming  a  goal  of 
Pareto  optimality,  market  prices  may  fail  to  reflect 
appropriate  substitution  ratios.  They  are  inap- 
propriate if  a  benefit-cost  analysis  pertains  to  the 
coming  decade  and  price  ratios  are  soon  expected 
to  change  in  a  predictable  manner.  They  are  also 
misleading  when  at  the  going  price  part  of  a 
resource  is  involuntarily  unemployed.  In  the  case  of 
externalities  the  choice  regarding  derived  or  ad- 
justed prices  seems  to  hinge  on  the  costs  and  value 
of  extra  information  about  these  effects.  It  is  almost 
impossible  to  use  programming  techniques  to  solve 
for  shadow  prices  because  of  a  lack  of  complete 
and  appropriate  preference  and  production  func- 
tions. Another  method  would  be  to  use  observed 
price  relationships  in  markets  for  similar  items  or  in 
markets  for  the  same  items  in  other  countries,  but 
this  can  be  misleading.  Prices  implied  by  other 
governmental  choices  might  be  used,  but  again 
these  are  not  necessarily  the  appropriate  ones  for 
maximizing  a  particular  preference  function. 
(Seneca-Rutgers) 
W68-01065 


WATER     RESOURCES     ALLOCATION,     EX- 
TRAMARKET       VALUES,      AND       MARKET 
CRITERIA:  A  SUGGESTED  APPROACH, 
Oregon  State  Univ.,  Corvallis,  Oregon  Agricultural 
Experiment  Station. 

Emery  N.  Castle,  and  Herbert  H.  Steovener. 
Oregon  Agricultural  Experiment  Station,  Techni- 
cal Paper  No  2387,  Nov  1967  23  p,  16  ref. 

Descriptors:   Public   benefits,   ♦Alternative  costs, 
♦Externalities,  Value,  Investment,  ♦Water  utiliza- 
tion, Recreation,  Water  pollution,  Water  manage- 
ment (Applied). 
Identifiers:  ♦Water  allocation  (Policy),  Economics. 

The  market  should  be  judged  objectively  in  terms 
of  its  efficiency.  In  the  case  of  resource  allocation 
the  market  could  possibly  result  in  an  optimum  al- 
location. However,  the  market  is  less  efficient  in 
the  distribution  of  income.  Three  reasons  were 
discussed  as  to  why  the  market  may  fail  as  an  al- 
locator of  water  resources:  ( 1 )  the  existence  of 
technological  interdependencies;  (2)  the  existence 
of  indivisibilities;  and  (3)  the  existence  of  public 
goods.  A  discussion  followed  on  how  to  evaluate 
the  alternative  forms  of  water  resource  allocation. 
A  national  society  would  evaluate  returns  relative 
to  costs  in  deciding  the  optimum  level  of  water  use 
and  would  consider  and  choose  on  the  basis  of  cost 
from  alternative  ways  of  supplying  that  level  of  use. 
Three  topics  were  discussed  to  illustrate  the  basis 
on  which  alternatives  would  be  chosen:  ( 1 )  water 
quality  (pollution)  (2)  water  diversion,  and  (3) 
recreational  values.  (Grossman-Rutgers) 
W68-01111 


THE  CURRENT  FEDERAL  PROGRAM  FOR 
RIVER  BASIN  PLANNING  AND  THE  NEED 
FOR  ECONOMIC  ANALYSIS, 

U.  S.  Dept  of  Agriculture,  Economic  Research  Ser- 
vice, Wash,  DC. 
William  A.Green. 

Institute  of  Food  and  Agricultural  Sciences,  The 
University  of  Florida,  Water  Research  Needs:  An 
Economic  Appraisal,  Pub  No  3,  pp  19-33,  Dec 
1967.  1 5  pp,  1  map,  3  ref. 

Descriptors:     ♦Water     resources     development. 

Federal  Government,  Grants,  Economic  feasibility, 

♦Regions. 

Identifiers:  Economics,  ♦Planning. 

The  current  Federal  Government  program  of  river 
basin  planning  had  evolved  into  a  comprehensive 
activity.  Such  activity  would  consider  all  aspects  of 
the  water  resources  situation  under  study.  The  cur- 
rent emphasis  on  comprehensive  river  basin 
planning  was  traced  to  the  report  of  the  Senate 
Select  Committee  on  Water  Resources.  From  this 
report  two  types  of  planning  resulted:  ( 1 )  regional 
studies  of  water  resource  problems,  needs,  and 


general  approaches  to  development;  and  (2)  moi 
detailed  studies  of  selected  sub-basin  areas,  a  majc 
objective  of  which  is  to  identify  projects  to  satisl 
immediate  and  short-term  needs  for  water  develoj 
ment.  Various  aspects  of  policy  implementatiot 
financing,  and  arrangements  were  discussw 
Finally,  the  issue  that  the  full  application  c 
economic  analysis  in  the  planning  process  was  r 
conflict  with  the  traditions  of  water  resource 
planning,  was  examined.  (Grossman-Rutgers) 
W68-01113 


THE    IMPORTANCE    OF    RESEARCH     AN 

PLANNING  IN  WATER  RESOURCE  DEVELOI 

MENT, 

Water  Resources  Council,  Wash,  D  C. 

Harry  Steele. 

Institute  of  Food  and  Agricultural  Sciences,  TI 

University  of  Florida,  Water  Research  Needs:  A 

Economic  Appraisal  Pub  No  3,  pp  8-18,  Dec  196 

1 1  pp,  5  fig,  I  map. 

Descriptors:     ♦Water     resources     developmer 
Grants,  Federal  Government. 
Identifiers:  Economics,  ♦Planning. 

The  development  and  organization  of  the  Federal 
financed  Water  Resources  Council  was  discusse 
The  Council  was  organized  and  financed  by  tl 
Water  Resources  Planning  Act  of  1965.  The  Cou 
cil's  comprehensive  plans  that  are  supposed 
cover  the  United  States  by  1972  were  include 
Also  included  were  the  Council's  objectives  oft 
national  assessment  for  present  and  projected  co 
ditions  in  each  river  basin.  Several  organizatior 
charts  and  a  map  of  proposed  water  resource  i 
gions  for  comprehensive  surveys  were  included 
the  report.  (Grossman-Rutgers) 
W68-01114 


ECONOMICS  IN  WATER  RESEARCH, 

Chicago  Univ.,  Chicago  Department  of  Economy 

G.S.Tolley. 

Institute  of  Food  and  Agricultural  Sciences,  T 

University  of  Florida,  Water  Research  Needs:  I 

Economic  Appraisal,  Pub  No  3,  pp  34-40,  D 

1967.7  pp. 

Descriptors:    Cost-benefit    analysis,    ♦Water   < 
mand,    ♦Prices,    Planning,    Political    constrair 
Forecasting,  Waste  water  (Pollution ). 
Identifiers:  Economics,  Water  resource  devek 
ment. 

In  planning  water  demand  studies  it  was  useful 
consider  four  attributes  of  water  demand:  (1)  i 
mand  for  a  water  quantity  to  take  in;  (2)  dema 
for  a  water  quality  to  take  in;  (3)  demand  to  get 
of  a  quantity  of  water  effluent;  and  (4)  demand 
get  rid  of  the  effluent  in  a  certain  quality  sti 
Usually,  in  most  cost-benefit  analysis,  wa 
planning,  and  other  projections,  current  pri 
have  been  used.  Difficultto-quantity  benefits  co 
be  measured  in  dollar  terms  by  considering  moi 
as  a  common  denominator  and  marginal  rates 
substitution.  When  estimating  the  national  bene 
of  regional  development  the  preference  of 
dividual's  should  be  quantified  and  included  in 
cost-benefit  analysis.  There  is  a  definite  need 
inter-disciplinary  research  which  includes 
physical  and  the  social  sciences.  There  are  i 
types  of  water  planning  problems:  ( 1 )  problem: 
rivers  which  used  to  have  adequate  supph  of  wa 
and  (2)  problems  of  long-distance  interrelatic 
(Grossman-Rutgers) 
W68-01115 


INTERIM  APPRAISAL  OF  OKLAHO 
BASINS  PROJECT,  OKLAHOMA:  WAT1 
THE  KEY  TO  OKLAHOMA'S  FUTURE. 

U.S.  Bureau  of  Reclamation,  Denver,  Colo. 

U  S  Bur  of  Reclam,  Denver,  Colo,  pp  1-9.  Al- 
B1-B15,  C1-C10,  D1-D14,  E1-E8.  Feb  1 
(revised  edition).  60  p,  8  fig.  8  tab,  5  append. 
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scriptors:  "Water  resources  development, 
iter-basin  transfers,  "Planning,  *  Water  require- 
nts,  *Water  sources,  Multiple-purpose  projects, 
lahoma.  Groundwater,  Surface  waters,  Data  coi- 
tions. 
ntifiers:  Oklahoma  water  plan. 

lahoma's  needs  for  water  are  described,  future 
nand  is  projected,  and  a  comprehensive  water 
n  to  meet  demand  is  presented.  The  survey  of 
uirements  involves  analysis  of  historic  data  on 
lulation  and  employment,  a  canvass  of  basic  in- 
tries  for  water  use  and  employment,  a  canvass 
nunicipal  and  private  water  systems,  an  analysis 
■esources  and  industrial  potential,  a  projection 
;mployment  trends  and  population  trends,  and 
:ulation  of  water  use  for  these  projections.  Pro- 
ions  were  made  from  1960  to  2080,  and  the 
ilts  are  tabulated.  The  total  projected  demand  is 
57,000  acre-ft  of  water  per  yr  of  which  5.54  mil- 
i  is  in  the  western  2/3  of  the  state.  The  present 

Sly  available  in  the  eastern  1/3  of  the  state  is 
0,000  acre-ft  per  yr.  Thus,  a  redistribution  plan 
ecommended  and  described  in  detail.  (Knapp- 
3S) 
8-01131 


E  ANIMAL  FARM:  A  MATHEMATICAL 
DEL  FOR  THE  DISCUSSION  OF  SOCIAL 
kNDARDS  FOR  CONTROL  OF  THE  EN- 
tONMENT, 

vard  University,  Cambridge,  Mass. 

old  A.  Thomas,  Jr. 

mer  Water  Works  Ass,  Vol  56,  No  9,  pp  1087- 

l.Sept.  1964.  5  p. 

criptors:  Discount  rate,  Economic  efficiency, 
vironmental  engineering,  Estimated  benefits, 
angible  benefits,  Intangible  costs,  "Mathemati- 
models,  Probability,  'Social  values,  Value  en- 
uring, *Cost-benefit  ratio,  Comparative 
efits,  Welfare  (Economics),  Legislation,  En- 
nmental  effects,  Utilities, 
itifiers:  Present  value. 

athematical  model  was  derived  for  determining 
critical  level  of  pathogen  density  in  some  stock 
Hals'  drinking  water.  The  present  value  of  the 
:nue  stream  obtained  by  selling  the  expected 
iber  of  surviving  animals  per  year  that  drank 
eated  water,  was  equated  to  the  present  value 
le  annual  full-herd  sale  minus  the  cost  of  water 
tment.  The  decision  of  treat  or  not  treat  was 
id  on  a  cost-benefit  ratio  made  possible  by  the 
icit  value  placed  on  the  animals.  This  example 
used  to  illustrate  that  all  social  standards  such 
peed  limits  and  air  and  water  pollution  stan- 
Is  place  an  implicit  value  on  human  life,  health, 
-being,  safety  or  aesthetics.  It  was  suggested 
general  models  be  constructed,  and  applied  to 
s  of  environmental  management  where  criteria 
:  already  been  established  to  quantify  some  of 
social  values.  This  would  aid  in  establishing 
as  and  ranges  for  quality  criteria  and  standards. 
1-01157 


TUDV  IN  THE  ECONOMICS  OF  WATER 
ILITY  MANAGEMENT, 

I  Department  of  the  Interior,  Washington,  D. 

primary  bibliographic  entry  see  Field  05G. 

abstract,  see  . 

1-01165 


SENT  USES  AND  WATER  ECONOMY. 

ona  Interstate  Stream  Commission,  Phoenix. 

eport  Ariz  Water  Res,  Chapter  II,  PP  32-41,  Oct 
?.  8  tab,  1  p. 

:riptors:  Economics,  *Water  utilization,  Irriga- 
programs,  "Irrigated  land,  Overdraft,  Ground- 
*,  Agriculture,  Benefits,  *Water  requirements, 
stnal  water,  Municipal  water,  Indian  reserva- 
i,  Surface  waters,  *Water  supply,  Recreation 
and,  Water  shortage,  Hydrologic  data, 
tifiers:  Irrigation  agriculture. 


The  Arizona  Interstate  Stream  Commission  con- 
ducted a  study  of  Arizona's  water  resources. 
Present  uses  and  economy  of  water  were  discussed. 
In  1 96 1 ,  of  the  total  1 ,460,430  acres  developed  as 
irrigated  lands  only  1,257,150  were  actually  util- 
ized employing  approximately  5.5  million  acre  feet 
of  water.  Municipal  and  industrial  water  require- 
ments were  an  estimated  400,000  acre  feet  per 
year.  A  total  of  200,872  acres  of  irrigated  land 
were  located  on  reservation  land  which  encom- 
passed 21.5  million  acres.  Water-based  recreation 
has  been  limited  due  to  the  214,000  acres  of  water 
surface.  Total  groundwater  pumpage  approaches  5 
million  acre  feet  annually.  This  includes  a  3  million 
overdraft.  Consumption  was  estimated  at  the  rate 
of  7.6  million  acre  feet  of  which  one  third  is  ir- 
revocably lost  from  the  groundwater  bank.  (Af- 
fleck-Ariz.) 
W68-01182 


PLANNING  FOR  WATER  RESOURCE 
DEVELOPMENT. 

Arizona  Interstate  Stream  Commission,  Phoenix. 

In  Report,  Ariz  Water  Res,  Chapter  V,  pp  52-74, 
Oct  1967.  23  p,  1  tab. 

Descriptors:  *Water  resources  development,  "Fu- 
ture  planning  (Projected),  *  Water  management 
(Applied),  Administration,  Reclamation, 

♦Evaporation     control,     Weather     modification, 
Water  reuse,  Watershed  management,  Water  quali- 
ty, *Brush  control,  Channeling,  Agriculture,  Ara- 
ble land,  "Beneficial  use,  Projectplanning. 
Identifiers:  "Central  Arizona  Project. 

The  Arizona  Interstate  Stream  Commission  con- 
ducted a  study  of  Arizona's  water  resources. 
Planning  for  water  resource  development  was 
discussed,  the  most  immediate  potential  being  the 
Central  Arizona  Project.  An  average  cash  flow 
deficit  throughout  a  50  year  payout  period  ranged 
from  7  million  to  36  million  dollars  per  year.  At  the 
end  of  this  period  a  net  cash  flow  yield  by  the  pro- 
ject to  the  state  was  estimated  from  20  to  30  million 
dollars  per  year.  Other  management  programs 
discussed  included  Kingman  Project,  Mogollon 
Mesa  Project,  Black  River-Springerville-St  Johns 
Project,  Prescott- Verde  Project,  Snowflake  Pro- 
ject, Water  Research  and  Salvage  programs  and 
use  of  canal  linings  and  sealants,  evaporation 
reduction,  weather  modification  and  wasteland 
reclamation  and  management,  water  shed  manage- 
ment, water  quality  and  water  salvage  desalting, 
phreatophyte  control  and  channelization  programs. 
It  was  estimated  9  million  acres  more  of  arable  land 
in  Arizona  could  be  utilized  for  agriculture  by 
means  of  irrigation.  (Affleck-Ariz) 
W68-01I85 


PUBLIC  RIGHTS  IN  WATER  USES  AND 
PRIVATE  RIGHTS  IN  LAND  ADJACENT  TO 
WATER  -  DIV  A:  TRADITIONAL  RIGHTS  OF 
THE  PUBLIC  IN  WATER  USES, 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01288 


PUBLIC  RIGHTS  IN  WATER  USES  AND 
PRIVATE  RIGHTS  IN  LAND  ADJACENT  TO 
WATER  -  DIVISION  B:  PRIVATE  RIGHTS  IN 
LAND  ADJACENT  TO  WATER, 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01289 


CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  53: 
NATURE  OF  PROPERTY  RIGHTS  IN  WATER, 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-0I292 


CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  54: 


BENEFICIAL    AND    REASONABLE    USES   OF 
WATER, 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01293 


WATER  ECONOMICS:  RELATIONS  TO  LAW 
AND  POLICY, 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01295 


(THE  NEED  FOR  A  NATIONAL  WATER  POL- 
ICY), 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01301 


THE  GREAT  LAKES  WATER  RESOURCE, 

For  primary  bibliographic  entry  see  Field  05C. 

For  abstract,  see . 

W68-01305 


WATER  RESOURCES  PLANNING. 


42USCASec  162- 
18p(79Stat244). 


I62d-1 1,  pp  9-26,  (1967  Supp). 


Descriptors:  "Water  Resources  Planning  Act, 
"Legislation,  "Grants,  "River  basin  commissions, 
Water  resources,  Administrative  agencies,  Ad- 
ministration, Federal  Government,  State  govern- 
ments, Planning,  Long-term  planning. 
Identifiers:  "Water  Resources  Council. 

Congressional  policy  is  to  provide  for  the  conserva- 
tion, development  and  utilization  of  water  on  a 
comprehensive  and  coordinated  basis.  The  Water 
Resources  Council  is  established  and  its  composi- 
tion set.  It  is  to  maintain  a  continuing  study  of  the 
adequacy  of  water  supplies  and  the  relation  of  vari- 
ous programs  to  each  other;  and  established  princi- 
ples and  standards  for  federal  programs.  It  is  to 
review  the  plans  of  river  basin  commissions.  Provi- 
sions are  made  for  the  operation  of  the  Council. 
The  establishment  of  river  basin  commissions  and 
their  membership  are  provided  for.  The  commis- 
sions are  to  engage  in  such  activities  and  pursue 
such  studies  as  to  carry  out  the  purposes  of  the  act. 
They  are  to  submit  a  comprehensive  plan  for  water 
and  related  land  resources  in  their  areas,  and  sug- 
gestions for  implementation  thereof.  Provisions  are 
made  for  the  operation  of  the  commissions,  and  for 
compensation  of  members.  Grants  to  states  are 
authorized  to  the  states  to  assist  in  their  participa- 
tion, and  conditions  and  procedures  are  set  forth. 
Special  provisions  are  made  for  the  Northeastern 
United  States  and  the  Delmarva  Peninsula.  (R.  F. 
Williams-Fla) 
W68-01307 


A  FOUR  STATE  COMPARATIVE  ANALYSIS 
OF  PUBLIC  RIGHTS  IN  WATER, 

Dept  of  Law,  University  Extension,  U  of  Wiscon- 
sin, Madison. 
G.  Graham  Walte. 

A  Four  State  Comparative  Analysis  of  Public 
Rights  in  Water  pp  1-32,  June  15,  1967.  32  p,  130 
ret. 

Descriptors:  "Minnesota,  "Wisconsin,  "Indiana, 
"Ohio,  Ownership  of  beds,  Riparian  rights,  "Public 
rights,  Navigable  waters,  Recreation,  Fishing, 
"Navigation,  Casements,  "Relative  rights,  "Water 
rights,  Water  utilization. 

Identifiers:  Private  water  rights,  State  trust  doc- 
trine. 

Public  rights  in  water  in  Minnesota,  Wisconsin,  In- 
diana and  Ohio  are  compared.  The  uses  generally 
included  in  public  rights  are  navigation,  fishing, 
and  other  activities  principally  recreational  in  na- 
ture. Rights  in  water  are  divided  between  rights 
held  only  by  riparians  (private  rights)  and  rights 
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held  by  riparians  and  nonriparians  alike  (public 
rights).  The  law  protects  private  rights  to  the 
reasonable  use  of  water  abutting  riparian  land  by 
declaring  them  to  be  property  rights  subject  to  legal 
protection.  Public  rights  are  protected  by  declaring 
the  ownership  of  beds  of  waterbodies  to  be  held  by 
the  state  in  trust  for  the  people,  or  by  establishing 
an  easement  over  the  beds  for  all  uses  recognized  in 
nonriparians.  The  validity  and  usefulness  of  the 
public  rights-private  rights  distinction  is 
questioned.  Public  rights  are  created  by  both  the 
courts  and  the  legislatures.  In  Indiana  public  rights 
are  created  by  the  legislature,  and  viewed  as  police 
regulations.  The  significance  of  the  sources  of 
public  rights  is  discussed.  Public  rights  exist  in 
waters  which  are  navigable  in  fact.  Generally  all 
legitimate  recreational  uses  of  water  are  within  the 
public  right.  (Kirkconnell-FIa) 
W68-01310 


imization  has  been  or  will  be  reached.  The  sug- 
gested means  for  achieving  the  maximization  goal 
are  property,  economics,  and  regulation.  An  ideal 
water  law  should  give  a  water  right  characteristics 
that  will  encourage  and  enable  people  to  make  the 
best  decisions  as  to  water  use  in  their  own  interests 
and  hence  in  the  public  interest.  A  water  regulatory 
agency  attempting  to  apply  the  maximization  prin- 
ciple may  find  the  economists  cost-benefit  analysis 
to  be  useful,  even  when  dealing  with  intangibles 
like  recreation.  (Patterson-Fla) 
W68-01312 


W68-01319 


RELATIONSHIPS  BETWEEN  WATER  ANI 
OTHER  PROPERTY  RIGHTS  AND  SMALI 
WATERSHED  DEVELOPMENT  IN  THE  EAST 
ERN  STATES 

For  primary  bibliographic  entry  see  Field  04D. 

For  abstract,  see . 

W68-01325 


THE  HOOVER  REPORTS  ON  WATER 
RESOURCES  AND  POWER  --  A  COMMENTA- 
RY, 

Albert  W.Stone. 

Calif  L  Rev,  Vol  43,  No  2,  pp  747-765,  Dec  1965. 

19p,  102  ref. 

Descriptors:  Administrative  agencies,  Hydroelec- 
tric power,  Federal  Power  Act,  Federal  govern- 
ment, Water  resources  planning.  Future  planning. 
Economic  justification.  Water  resources  develop- 
ment. Federal  jurisdiction,  Public  utilities. 
Identifiers:  Hoover  Reports. 

The  author  examines  the  scope,  methods  of  analy- 
sis, and  recommendations  of  the  second  Hoover 
Commission  reports  on  Water  Resources  and 
Power.  He  finds  that  research  for  this  report  was 
needed  to  clarify  and  bring  to  the  forefront  many  of 
the  issues  confronting  the  nation.  Much  of  the 
material  in  the  reports  involves  impressive  studies 
and  discussions  of  particular  aspects  of  resource 
problems.  However  many  of  the  policy  oriented 
conclusions  and  recommendations  are  poorly  sup- 
ported by  background  analysis.  Specifically  he 
finds  that:  ( 1 )  the  recommendations  fail  to  offer 
sufficient  guidelines  and  leave  the  'streamling' 
problems  entirely  to  the  Water  Resources  Board; 
(2)  the  premises  for  the  conclusions  are  not  well 
grounded;  (3)  in  some  areas  the  supporting  argu- 
ments are  not  persuasive;  (4)  the  conclusions  seem 
to  have  been  formed  before  the  supporting  argu- 
ments. Most  of  the  criticisms  deal  with  the  method 
of  arriving  at  conclusions  rather  than  evaluating  the 
conclusions  themselves.  (Kirk-FIa) 
W68-01311 

POLICIES  FOR  WATER  LAW:  PROPERTY 
RIGHTS,  ECONOMIC  FORCES,  AND  PUBLIC 
REGULATION, 

Wyoming  Univ  School  of  Law,  Laramie. 

FrankJ.Trelease. 

Natural  Resources  J,  Vol  5,  No  1,  pp  1-23,  May 

1965.  24  p,  77  ref. 

Descriptors:  *  Water  policy,  *  Welfare 
(Economics),  *Water  law.  Water  resources 
development,  *Economic  evaluation,  Cost-benefit 
analysis,  Long-term  planning.  Multiple-purpose 
projects.  Water  utilization,  Competing  uses,  Com- 
parative benefits,  Preferences  (Water  rights),  In- 
tangible benefits,  Recreation. 
Identifiers:  *Maximization  principle. 

The  author  begins  by  setting  out  the  personal  credo 
behind  his  preferences  in  water  policies:  water  law 
should  provide  for  maximum  benefits,  and  the 
means  to  this  end  should  be  the  granting  of  private 
property  rights  in  water,  secure  to  encourage 
development,  flexible  enough  to  be  beneficia  ly 
changed  by  economic  forces,  and  subject  to  public 
regulation  only  when  public  interests  are  not  pro- 
tected. The  ultimate  general  goal  for  water 
resources  law  is  expressed  in  economic  terms  as  the 
maximization  principle  of  obtaining  the  largest  net 
social  return  from  the  use  of  a  resource.  However, 
there  is  no  formula  for  ascertaining  when  the  max- 


POLICIES  FOR  WATER  LAW:  PROPERTY 
RIGHTS,  ECONOMIC  FORCES,  AND  PUBLIC 
REGULATION, 

Wyoming  Univ  School  of  Law,  Laramie. 

FrankJ.Trelease. 

Natural  Resources  J,  Vol  5,  No  I,  pp  23-48,  May 

1965.  26  p,  65  ref. 

Descriptors:  *  Water  policy,  'Water  rights. 
Economic  evaluation,  Welfare  (Economics), 
Water  utilization.  Competing  uses,  'Regulation, 
Public  benefits,  Water  resources  development, 
Long-term  planning.  Comparative  benefits, 
Preferences  (Water  rights). 
Identifiers:  'Public  interests. 

Policies  and  principles  that  should  govern  the  dura- 
tion and  description  of  the  water  right  are  analyzed. 
Economic  forces  affecting  changes  in  water  use  are 
discussed  as  they  relate  to  the  choice  between  two 
methods  of  giving  water  use  rights:  flexible  rights, 
and  secure  but  transferable  rights.  The  author  be- 
lieves that  in  order  to  realize  the  welfare  principles, 
as  well  as  maximum  dollar  values,  the  law  should 
grant  a  firm,  secure  right.  In  making  a  change  from 
private  to  public  use,  compensation  for  the  owner 
is  urged  as  the  most  desirable  method,  unless  the 
use  was  in  the  nature  of  a  subsidy.  Public  regulation 
is  only  needed  when  the  question  of  what  is  good 
for  the  individual  relates  to  persons  not  in  a  posi- 
tion to  otherwise  affect  the  decision.  Defects  in  the 
free  market  system  that  call  for  public  regulation 
are  set  forth.  The  common  denominator  of  all 
reasons  for  public  regulation  is  that  in  each  case 
unregulated  private  activity  will  permit  the  water 
user  to  shift  or  impose  some  of  the  costs  to  other 
persons  or  on  the  public.  Devices  for  protecting 
public  interests  are  presented,  and  general  conclu- 
sions are  set  forth.  (Patterson-Fla) 
W68-01313 


MULTIPLE  LAND  USE  MANAGEMENT, 

Warren  A.  Starr. 

Natural  Resources  J,  Vol  1 ,  No  2,  pp  288-301 ,  Nov 

1961.  14  p,  27  ref. 

Descriptors:     'Land     use,     'Multiple     purpose, 

'Watershed    management,    'Land    management. 

Soil  conservation,  Conservation,  Tennessee  Valley 

Authority. 

Identifiers:  Multiple  use  management,  U  s  forest 

Service. 

Multiple  land  use  means  management  of  land  in  a 
manner  that,  while  preserving  the  land  resource  it- 
self insures  high  productivity  in  line  with  land 
potential.  Lack  of  public  concern,  limited  or 
selected  land  use,  competition  for  products,  and 
the  need  for  a  system  of  appraisal  and  evaluation 
are  discussed  as  hinderances  to  the  operation  of  the 
multiple  land  use  concept.  The  conclusion  contains 
proposals  for  the  application  of  multiple  use  on  a 
watershed  basis:  ( 1 )  upgrading  of  data  gathering 
process;  (2)  research  and  field  investigations  in 
quest  of  proper  kind  of  individual  land  unit  most 
completely  reflecting  ecologic,  hydrologic  and 
structural  potential;  (3 )  creation  of  management  or 
administrative  units  for  distributed  multiple  use 
based  on  land  potential;  (4)  allowance  for  single, 
alternate,  or  multiple  use  choice  of  single  tracts  to 
be  decided  upon  competitive  comparison  of  single 
tract  potentials;  (5)  use  and  productivity  potentia 
to  have  more  iinpact  on  land  use  decisions;  (6) 
proper  concept  of  multiple  use  to  include  manage- 
ment for  water  production.  (MacMillan-Fla) 
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STATE  DISTRICT  LAWS  AS  THEY  AFFEC 
WATERSHED  DEVELOPMENT, 

For  primary  bibliographic  entry  see  Field  04D. 

For  abstract,  see . 

W68-0I326 


MODEL  WATERSHED  DISTRICT  ACT, 

For  primary  bibliographic  entry  see  Field  04D. 

For  abstract,  see . 

W68-01327 


THE  ROLE  OF  ECONOMIC  EVALUATION  I 
PLANNING  FOR  WATER  RESOURC 
DEVELOPMENT, 

Allen  Kneese, and  Kenneth  C.  Nobe. 

Nat  Res  J,  Vol  2,  No  3,  pp  445-482,  Dec  1962. . 

p,  51  ref. 

Descriptors:  'Economics,  Economic  efficienc 
Cost-benefit  analysis,  Decision  making,  Marketui 
Resource  allocation,  Social  aspects,  Value  t 
gineering,  Water  demand.  Simulation  analys 
Discount  rate,  Administrative  agencies. 

Economic  reasoning  plays  an  important  role 
resolving  problems  of  socio-economic  choice  t 
countered  in  planning  for  water  resources  develc 
ment.  Unique  characteristics  of  water  quality  a 
application  of  simply  valuation  models  to  water 
an  economic  commodity.  Pollution  abatement 
used  to  illustrate  the  uses  and  weaknesses  ol 
valuation  model  approach.  A  constrained  object! 
function  is  suggested  as  a  useful  framework  for 
corporating  public  goals.  Maximizing  an  object 
in  a  practical  situation  makes  great  demands  up 
concepts,  date  and  problem  solving  abilities.  Sin 
lation  and  mathematical  programming  : 
discussed  as  procedures  for  approximating  < 
timum  systems.  The  authors  suggest  a  relations 
between  economic  function  and  the  choice  of 
ministrative  forms  for  water  management.  (M 
Millan-FIa) 
W68-OI332 

THE  STATE  V  THE  RIPARIAN:  A  PROBLI 
OF  WATER  USE  AND  CONTROL. 

For  primary  bibliographic  entry  see  Field  06t. 

For  abstract,  see . 

W68-01333 

SOME  PHYSICAL,  TECHNOLOGICAL,  A 
ECONOMIC  CHARACTERISTICS  OF  W  Al 
AND  WATER  RESOURCES  SYSTEMS:  IM! 
CATIONS  FOR  ADMINISTRATION, 

Nat  Res  J°  Vo'l  3,  No  2,  pp  215-238.  Oct  1963 
p,  10  fig,  32  ref. 

Descriptors:  'Water  resources  developtn 
Water  utilization,  'Optimum  development  pi 
'Project  planning,  'Administration,  Reser 
operation,  Hydrologic  cycle.  Water  managen 
(Applied).  Water  properties.  Structures.  Surl 
groundwater  relationships. 

Water  resources  administration,  or  manipulate 
developed  supplies  rather  than  development  of 
supplies  will  be  the  major  future  task.  W 
resources  administration  falls  into  three  ger 
categories:  ( I )  deciding  what  facilities  and  rel 
operations  should  be  constructed;  (2)  consl 
tion;  (3)  operation.  A  water  resources  system 
configuration  of  structural  and  non-structural  i 
sures  and  operating  procedures  which  transn 
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>  raw  material,  water,  into  outputs  of  water  and 
ter-related  products  and  services.  Charac- 
istics  of  water  which  should  influence  organiza- 
nal  structure  for  water  resources  administration 
t  (1)  surface  water  and  ground  water  are  in- 
;rally  related  physically;  (2)  quality  is  insepara- 

from  quantity;  (3)  the  areal  focus  varies  among 
:  different  outputs  of  a  water  resources  system; 
i  local  level  development  affects  regional  or 
iin  development;  (5)  water  supply  and  demand 

uncertain;  (6)  economies  of  scale  exist  in  trie 
Auction  of  water  related  products;  (7)  outputs 
somewhat  complimentary;  (8)  integrated 
iration  of  reservoirs,  and  of  reservoirs  and  re- 
:d  non-structural  measures  provide  economies; 

planning  of  systems  is  related  to  their  design 
I  operation;  (10)  outputs  vary  in  marketability, 
isons  for  these  characteristics  and  implications 
reof  are  discussed.  (R.  F.  Williams-FIa) 
18-OI 341 


ESTIONS  FOR  DESIGNERS  OF  FUTURE 
iTER  POLICY, 

vard  A.  Ackerman. 

rnal  of  Farm  Economics,  Vol  38,  No  4,  dd  971- 

1,1956.  9  p. 

criptors:  *Water  policy,  *Water  resources 
elopment,  *Future  planning  (Projected), 
islation,  Administration,  Administrative  agen- 
,  Federal  government,  Environment,  Geo- 
)hical  regions,  Technology,  Regions,  Regional 
lysis,  Data  collections,  Human  population. 

:  of  the  first  problems  with  considering  policy 
immendations  of  an  economic  nature  has  to  do 
1  the  definition  of  the  policy.  It  may  be  a  stable 
y  of  principles  to  quick  water  resources 
:lopment.  Such  a  formulation  of  water  policy 
not  been  achieved  despite  activity  in  this  area, 
reason  for  a  lack  of  clear  policy  is  the  actions 
Jecial  interest  groups.  To  arrive  successfully  at 
itional  water  policy  it  is  necessary  to  consider 
environment  surrounding  the  policy,  including 
srlying  forces.  Two  examples  of  forces  are  the 
jraphical  environment  and  technology.  In- 
nt  in  the  former  is  a  need  for  a  better  compila- 
of  physical  data.  Another  aspect  of  the  geo- 
hical  environment  is  the  need  to  organize 
ilopment  programs  on  a  regional  basis, 
inological  changes  should  be  viewed  in  light  of 
ralization  and  decentralization  of  planning, 
agement,  etc.  Other  factors  to  be  considered 
population  and  the  national  defense.  One 
ssary  step  in  effectuating  a  stable  water  policy 
differentiate  between  policy  and  procedure. 
:y  should  concern  itself  with  broader  principles 
procedure,  the  underlying  forces  rather  than 
settlement  of  conflicts  between  dissident  in- 
to. (Breuel-FIa) 
-01343 


flER    RESOURCES    PLANNING    IN    THE 
THEASTERN  UNITED  STATES, 

lute  of  Law  and  Government,  School  of  Law 

Georgia,  Athens. 

>rimary  bibliographic  entry  see  Field  06E 

tbstract,  see 
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rER  PURITY:  A  STUDY  IN  LEGAL  CON- 
L  OF  NATURAL  RESOURCES, 

irimary  bibliographic  entry  see  Field  06E 

ibstract,  see 

-01361 

Cost  Allocation, 
•ost  Sharing, 
ricing/Repayment 

H  REDISTRIBUTION    EFFECTS    AND 
"TT-COST  ANALYSIS, 

>nA.Weisbrod. 


Problems  in  Public  Expenditure  Analysis,  edited  by 
Samuel  B.  Chase,  Jr.  pp  1 77-209,  The  Brookings, 
Institution,  Washington,  D.  C,  1968.  33  p,  7  tab, 
disc. 

Descriptors:  *  Efficiencies,  Equitable  apportion- 
ment, *  Benefit-cost  ratio,  Water  resources 
development,  Administrative  costs,  Welfare, 
♦Decision  making,  'Project  planning,  Age,  Geo- 
graphical regions,  Income. 

Identifiers:  Allocative  efficiency,  *  Income  redis- 
tribution, Secondary  effects,  Psychic  effects,  ♦Dis- 
tributional weights,  Racial. 

This  paper  concentrates  on  the  proper  role  of  dis- 
tributional considerations  in  a  benefit-cost 
framework.  To  date,  the  valuation  of  distributional 
effects  of  public  expenditure  programs  has  eluded 
economists.  Even  if  these  effects  cannot  be  evalu- 
ated their  importance  necessitates  a  discussion  of 
the  forms  of  redistributive  effects.  We  are  urged  to 
greater  efforts  to  develop  weights  for  various 
groups  so  that  benefits  of  a  distributional  sort  can 
be  integrated  with  those  of  a  real  sort.  If  the 
willingness  to  sacrifice  efficiency  for  redistribution 
was  indicated,  planners  would  formulate  designs  to 
maximize  a  weighted  sum  of  redistribution  and  effi- 
ciency. This  weighted  sum  is  termed  the  grand  effi- 
ciency, and  the  opportunity  costs  are  the  indicators 
of  relative  importance  of  a  marginal  dollar  to  each 
group  involved.  One  approximation  of  this  goal 
would  be  to  determine  and  then  display  how  the 
total  benefits  of  each  project  would  be  divided 
among  the  various  population  groups.  Another 
method  presented  would  deduce  the  value 
judgments  concerning  the  distribution  of  income 
that  are  implied  by  decision-makers  choices.  This 
would  focus  attention  on  their  ethical  acceptability 
and  may  aid  in  forecasting  government  expenditure 
decisions.  (Seneca-Rutgers) 
W68-01050 


A  STUDY  IN  THE  ECONOMICS  OF  WATER 
QUALITY  MANAGEMENT, 

Federal  Water  Pollution  Control  Administration, 
U.S.  Department  of  the  Interior,  Washington,  D.  C. 
For  primary  bibliographic  entry  see  Field  05G. 
For  abstract,  see . 
W68-01051 


'Groundwater,    *Water   allocation, 
Use    rates,    Discount    rate,    Water 


A   SOCIALLY    OPTIMUM    PRICING    POLICY 
FOR  A  PUBLIC  WATER  AGENCY, 

Washington    Univ.,    Seattle;    California    Univ., 

Berkeley. 

Gardner  Brown,  Jr.,  and  C.  B.  McGuire. 

Water  Resources  Research,  Vol  3,  No  1   pp  33-43 

First  Quarter  1967.  1 1  p,  5  tab,  12  ref. 

Descriptors:  Surface  waters,  Groundwater,  Profit, 
♦Welfare,  Water  rates,  Water  costs,  Tax  rate,  "Ir- 
rigation districts,  Water  demand. 
Identifiers:  *Steady-state,  'Pricing  policy,  Exter- 
nality, Lift  levels,  *Kern  County  Water  Agency 
Pumping  costs,  Private  costs,  Social  costs. 

A  simple  model  is  developed  for  determining  the 
socially  optimum  price  to  charge  locationally  dif- 
ferentiated irrigation  districts  for  both  surface  and 
groundwater  supplies.  Steady-state  conditions  are 
assumed  for  groundwater  conditions  and  water  de- 
mand functions.  A  divergence  between  social  and 
private  optimums  arises  from  the  existence  of 
unadjudicated  rights  to  groundwater  supplies.  The 
social  optimum  can  be  achieved  by  an  appropriate- 
ly conceived  taxing  policy.  Water  prices,  tax  rates, 
and  optimum  lift  levels  are  estimated  for  seven  ir- 
rigation districts,  members  of  a  master  water  agen- 
cy. (Seneca-Rutgers) 
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TEMPORAL 
WATER, 

Missouri  Univ.,  Columbia. 
Oscar  R.Burt. 

Water  Resources  Research,  Vol  3,  No  1,  pp  45-56 
First  Quarter  1967.  12  p,  3  fig,  1  tab,  5  ref,  1  ap- 
pend. r 


Descriptors: 

Equilibrium 

values. 

Identifiers:  'Temporal  allocation,  *  Decision  rule, 

Optimal    rate,    Optimal    decision,    Groundwater 

storage,  Recharge  rate,  Optimal  policy. 

A  simple  economic  model  for  allocation  of  ground- 
water over  time  is  developed.  The  economic  con- 
sequences of  altering  various  parameters  in  the 
model  are  examined  with  respect  to  the  effect  on 
equilibrium  stocks  and  rate  of  use.  The  concept  of 
a  conditional  decision  rule  for  stochastic  ground- 
water recharge  and  the  properties  of  the  implied 
equilibrium  are  discussed.  In  its  simplest  form,  the 
derived  decision  rule  is  to  equate  marginal  net  out- 
put with  respect  to  rate  of  use  to  capitalized  mar- 
ginal net  output  with  respect  to  water  stocks. 
(Seneca-Rutgers) 
W68-01060 


THE  DYNAMICS  OF  PUBLIC  ROLES  IN  THE 
SELECTION  OF  REVENUE  SOURCES  IN 
LOCAL  WATER  ADMINISTRATION, 

Colorado  State  Univ.,  Fort  Collins. 

Charles  L.  Garrison,  and  Duane  W.  Hill. 

Water  Resources  Research,  Vol  3,  No  4,  pp  949- 

962,  Fourth  Quarter  1967.  14p,  1  fig,  5  tab,  24  ref. 

Descriptors:  *Water  utilization,  'Political  aspects, 
Water  rates,  Taxes,  Administration,  Occupations! 
Education,  Income,  Urbanization. 
Identifiers:  Public  role,  Revenue  sources,  Federal 
aid,  'Socio-economic  variables,  'Attitudinal 
dimensions,  Residence,  Efficacy. 

One  of  the  largest  voids  in  the  information  availa- 
ble to  local  decision-makers  on  water  use  is  the 
knowledge  of  limits  placed  upon  the  policy-makers' 
opinions  by  their  respective  publics.  Results  from 
an  effort  to  classify  orientations  toward  debt-retire- 
ment policy  alternatives  of  the  public  in  a  special 
rural-domestic  water  district  demonstrated:  (1) 
that  persons  who  would  grant  flexibility  in  policy- 
making were  lower  social  status  newcomers  with  a 
low  rate  of  political  participation  but  a  relatively 
high  political  efficacy,  an  urban  outlook,  high  per- 
sonal rigidity,  and  high  deference  toward  authority; 
(2)  that  the  restrictiveness  of  the  resister  (who 
comes  primarily  from  the  high  income,  participant- 
oriented,  upper  middle  class)  is  probably  a  function 
of  his  ideological  framework  and  a  consistent  level 
of  activity  that  gives  him  high  potential  for  limiting 
the  policy-makers'  decision-making  options;  (3) 
that  the  complaint  medium  is  a  viable  component 
for  measuring  and  classifying  political  behavior. 
(Seneca-Rutgers) 
W68-01061 


WATER  COSTS. 

Arizona  Interstate  Stream  Commission,  Phoenix. 

In  Report,  Ariz  Water  Res,  Chapter  III,  pp  42-45 
Oct  1967.  4  p.  vv 

Descriptors:  Water  resources,  'Water  costs,  Sur- 
face waters,  Irrigation  operation  and  maintenance, 
Groundwater,  'Industrial  water,  Municipal  water 
Pumping,  'Water  rates. 
Identifiers:  Irrigation  agriculture. 

The  Arizona  Interstate  Stream  Commission  con- 
ducted a  study  of  Arizona's  water  resources.  Water 
costs  was  dealt  with  in  this  chapter.  The  cost  of  ir- 
rigation varied  greatly  depending  on  many  factors. 
Supplied  water  varied  from  $1  to  $10  per  acre  foot 
where  water  was  apportioned  by  shares.  Estima- 
tions of  groundwater  costs  varied  from  approxi- 
mately $3  per  acre  foot  for  pumping  lifts  of  10  to 
40  feet,  to  approximately  $20  per  acre  foot  for 
pumping  lifts  of  350  to  400  feet.  Supply  of  water 
for  municipal  and  industrial  use  ranged  from  less 
than  10  cents  per  thousand  gallons  in  areas  of  op- 
timum conditions  to  50  cents  per  thousand  gallons 
in  areas  of  deprivation.  Consumer  prices  would 
have  then  been  0.28  to  0.32  cents  per  thousand  gal- 
lons and  0.42  to  0.68  cents  per  thousand  gallons 
respectively.  (Affleck-Ariz) 
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PROGRESS  REPORT  ON  WEST  TEXAS  AND 
EASTERN  NEW  MEXICO  IMPORT  PROJECT 
INVESTIGATION. 

U.S.  Bureau  of  Reclamation. 

For  primary  bibliographic  entry  see  Field  03K 

For  abstract,  see . 

W68-01271 

TAX  PROBLEMS  RELATING  TO  WATER 
RIGHTS  AND  WATERWORKS  -  DIV  A  AND 
DIV "^INTRODUCTION  AND  PROPERTY  TAX, 

For  primary  bibliographic  entry  see  Field  06b. 

For  abstract,  see  . 

W68-01296 

TAX  PROBLEMS  RELATING  TO  WATER 
RIGHTS  AND  WATERWORKS i  -  DIV  C:  SPE- 
CIAL TAXES  ON  WATER  AND  ELECTRIC 
COMPANIES  -  DIV  D:  FEDERAL  INCOME  TAX 
PROBLEMS RELATING  TO  WATER  RIGHTS 
ANDH20WKS, 

For  primary  bibliographic  entry  see  Field  06b. 
For  abstract,  see . 
W68-01297 

THE  ADMINISTRATION  OF  WATER  LAWS  IN 
FLORIDA 

Institute  of  Law  and  Government,  College  of  Law, 

Georgia  Univ,  Athens. 

John  W.  Wakefield. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  285- 

291, 1961.  7p. 

Descriptors:  'Florida,  'Administration,  'Legisla- 
tion 'Riparian  rights.  Reasonable  use,  Surface 
waters  Groundwater,  Water  law.  Administrative 
agencies,  Water  policy,  Water  districts.  Conserva- 
tion, Water  shortage.  Surplus  water. 

Until   recently,   Florida  strictly   adhered   to   the 
modern  riparian  doctrine,  with  the  reasonable  use 
test  However,  the  riparian  doctrine  recognized  no 
connection  between  surface  and  ground  waters 
Florida  differs  from  much  of  the  country  in  that  it 
has  an  abundance  of  water,  a  groundwater  flow  re- 
lated to  surface  water,  a  flat  terrain,  seasonal  rain- 
fall variations,  and  until  recently,  sparse  popula- 
tion. These  factors  have  influenced  Florida  s  water 
laws.  Legislative  interest  and  action  began  in  1955 
with  a  policy  against  private  ownership  ot  waters. 
In  1957    a  study  commission  recommended  new 
water  legislation  in  Florida.  A  new  law  was  em- 
bodied in  the  Water  Resource  Law  of  1957.  It  per- 
mits a  breach  of  the  riparian  doctrine  by  the  State 
Board  of  Conservation  when  there  is  excess  or 
shortage  of  water.  Diversion  is  also  covered.  Water 
conservation  districts  have  been  sought  by  citrus 
prove  owners  and  cattlemen.  The  author  concludes 
that  more  legislation  is  necessary  but  the  legal 
framework  already  exists. 
W68-01356 

CAN  WATER  BE  ALLOCATED  BY  COMPETI- 
TIVE PRICES,  .  k4        .     w. 

American  Farm  Economic  Assoc,  Menasha,  Wis. 

jVFam^Tvol  38,  No  5.  pp  1259-1268,  Dec 
1956.  10p,3ref. 


Descriptors:  'Water  resources  development, 
Hydrologic  cycle,  Water  quality,  'Economic  effi- 
ciency, 'Competing  uses,  Water  rights,  Prior  ap- 
propriation, Riparian  rights,  Water  utilization, 
Legislation,  Water  pollution,  Water  storage.  Reser- 
voir storage,  Farm  ponds,  'Water  rates,  Ground- 
water, Multiple-purpose  projects. 

In  this  paper  an  effort  is  made  (1)  to  establish  a 
conceptual  framework  of  evaluating  the  economic 
status  of  water,  (2)  to  describe  an  economic  en- 
vironment that  would  facilitate  the  competitive 
pricing  of  facilities  that  would  make  water  useful, 
and  (3)  to  suggest  the  extent  to  which  it  may  be 
possible  to  use  competitive  prices  to  allocate  the 
cost  of  water-producing  facilities.  After  examining 
the  above  points  the  author  concludes  that  the  pos- 


sibility of  using  competitive  prices  to  allocate  utility 
in  water  varies  in  different  segments  of  the 
hydrologic  cycle.  To  maximize  the  use  of  competi- 
tive pricing  of  the  rights  to  use  water  it  will  be 
necessary  to  satisfy  as  many  of  the  requisites  of  a 
competitive  environment  as  possible  in  each  and 
every  situation  in  which  such  facilities  are  scarce. 
Whether  or  not  the  scarce  portions  of  the  hydrolog- 
ic cycle  and  the  cost  of  erecting  and  operating 
facilities  to  expand  them  can  be  allocated  in  a  more 
competitive  economic  environment  depends 
primarily  on  the  ability  of  human  beings  to  define 
the  rights  to  use  such  facilities. 
W68-01383 

COMMONALITY,  THE  PRICE  SYSTEM,  AND 
USE  OF  WATER  SUPPLIES, 

Jerome  W.Milliman.  ,-,.,,    .      IQc,    ,, 

So  Econ  J,  Vol  22,  No  4,  pp  426-437,  Apr  1956.  12 
p,  1  fig,  9  ref. 

Descriptors:  Economics,  Decision  making,  'Cost 
allocation,  Cost-benefit  analysis,  Tax  rate, 
•Economic  efficiency,  Market  value,  'Water 
utilization,  Pumping,  Economic  rent,  Competing 
uses,  Exploitation. 

Greater  reliance  should  be  placed  upon  the  price 
system  to  allocate  water  resources  efficiently 
among  competing  uses  and  users.  Most  water  sup- 
plies are  exploited  in  common.  Commonality  ot  use 
prevents  the  burden  of  costs  from  falling  on  a  par- 
ticular pumper  and  causes  a  divergence  of  private 
and  social  costs.  Commonality  also  prevents  the 
acquisition  of  property  rights  to  water  so  that  water 
tends  to  be  valued  at  its  'cost  of  production  instead 
of  at  its  economic  worth  and  economic  rents  fail  to 
appear.  Two  solutions  are  possible  which  would 
destroy  or  mitigate  commonality.  The  establish- 
ment of  adjudicated  quotas  could  prevent  overdraft 
and  salt  water  intrusion  and  assist  in  the  rational 
valuation  of  supplies  on  the  part  of  private  users. 
The  imposition  of  'use1  taxes  to  correct  the  diver- 
gence between  private  and  social  costs,  the  classi- 
cal' solution,  is  the  second  alternative. 
W68-01399 

WATER  LAW  AND  DECISION-MAKING:  A 
CRITIQUE, 

Chicago  Univ.  Law  School. 
J.  W.Milliman.  ..  ,, 

Journal  of  Law  and  Economics,  Vol  II,  pp  41-63, 
Oct  1959.  23  p,  34  ref. 

Descriptors:  Water  rights,  'Regulation,  'Water 
utilization,  'Marketing,  'Preferences  (Water 
rights),  Riparian  rights,  Reasonable  use,  Prior  ap- 
propriation. Usufructuary  right.  Real  property.  Ap- 
propriation, 'Water  allocation  (Policy),  Priorities, 
Water  conveyance. 

Regulation  of  water  rights  by  the  market  process  is 
vieted  as  preferable  to  control  by  a  centralized 
agency.  A  market  in  water  rights  cannot  operate 
however,  unless  water  rights  are  treated  as  a  real 
property  right,  legally  certain  and  fully  transfera- 
ble The  riparian  doctrine  and  appropriation  doc- 
trine are  the  two  prevailing  water  law  systems  in  the 
U  S.  Neither  fully  provides  the  two  requisites  ot 
legal  certainty  and  transferability  of  rights.    Ihe 
riparian  system  is  least  suited  for  allocating  water 
rights  through  the  market  process.  Its  feasonable 
use  doctrine  causes  rights  to  vary  with  changing 
conditions.  The  doctrine  of  appropriation  offers  a 
framework  for  developing  a  market  in  water  rights. 
The  prior  appropriation  system  provides  a  degree 
of  legal  certainty,  but  needs  modification  to  permit 
free  transferability.  Suggested  modification  of  the 
appropriation   system   that   would    contribute   to 
greater  utilization  of  water  resources  through  mar- 
ket control  are:  ( 1 )  Permit  transfer  of  use  and  users 
from  the  original  ones  to  others;  (2)  Eliminate 
strict  priorities  and  replace  them  with  economic 
considerations.  Instead  of  giving  the  senior  ap- 
propriator  complete  priority  in  times  of  drought  al- 
locate water  to  the  junior  if  his  loss  is  greater;  (The 
junior  can  compensate   the  senior   for  the   loss 


covered  by  the  diversion);  (3)  Eliminate  forfeitun 

of  water  rights  from  non-use. 

W68-01400 


6D.  Water  Demand 


FEATHER  RIVER  NEAR  CHESTER,  CALIFOI 
NIA  (FLOOD  CONTROL). 

U  S  Army  Corps  of  Engineers,  Wash,  U.  L  urti. 

of  Chief  of  Engineers. 

For  primary  bibliographic  entry  see  Field  04A. 

For  abstract,  see 

W68-01037 

THE  IMPACT  OF  PRICE  ON  RESIDENT!/ 
WATER  DEMAND  AND  ITS  RELATION  1 
SYSTEM  DESIGN  AND  PRICE  STRUCTURE, 

Resources  for  the  Future,  Inc.,  Washington,  D.  i 
Dept.  of  the  Interior.  Washington,  D.  C. 
Charles  W.Howe,  and  F.  P.  Linaweaver,  Jr. 
Water  Resources  Research,  Vol  3,  No  I,  pp  13-. 
First  Quarter  1967.  20  p,  5  tab,  23  ref,  1  append. 

Descriptors:  'Water  demand.  Pricing,  Water  ral 
•Elasticity  of  demand,  Domestic  water,  Desi 
Measurement,  Sprinkling. 
Identifiers:  'Residential  water  demand,  5>pum 
demand,  Summer  sprinkling  demand,  Maxim 
day  sprinkling  demand,  Demand  function. 

This  paper  formulates  models  of  residential  wi 

demand   and  estimates  the   relevant  parame 

from  cross-sectional  data.  For  the  first  time,  it 

been  possible  to  differentiate  not  only  betw 

domestic   (inside)  and   sprinkling   uses  but  ; 

among  metered,  flat-rate,  septic  tank   and  ap 

ment  areas.  The  major  findings  are:  (I )  dome 

demands  are  relatively  inelastic  with  respec 

price    (2)   sprinkling  demands  are   elastic  < 

respect  to  price,  but  less  so  in  the  west  than  in 

east  (3)  maximum  day  sprinkling  demands  so 

portant  to  system  design,  are  inelastic  in  the  ' 

but  relatively  elastic  in  the  east.  The  finding! 

dicate  that  the  elasticity  of  total  demand,  which 

and  other  studies  have  found  to  be  about  -0.4 

weighted  average  of  the  domestic  and  spnnl 

elasticities.  Longer  term  adjustments  to  price 

empirically  investigated,  and  the  role  ot  den 

functions  in  pricing  and  system  design  is  discui 

The  appendix  points  out  that  the  use  of  house 

time  averages  in  regression  analysis  will  not  lei 

homoscedasticity  if  the  study  areas  contain 

ferent  numbers  of  households  or  if  the  perio 

observation  are  of  different  length.  A  metno 

overcoming  this  difficulty  by  weighting  the  o 

vations  is  indicated.  (Seneca-Rutgers) 

W68-01053 

WATER-ORIENTED  OUTDOOR  RECREAT 

U  S  Dept  of  Agriculture,  Economic  Researct 

vice,  Columbia,  Mo. 

Glenn  A.Gillespie. 

Institute  of  Food  and  Agricultural  Sciences 

University  of  Florida,  Water  Research  Need 

Economic  Appraisal.  Pub  no  3,  pp  44-54. 

1967  II  pp,  3  tab,  3  ref. 

Descriptors:  'Recreation  demand,  Prices,  Si 
Federal  Government,  'Income.  'Regression , 
sis.  Age,  Schools  (Education).  Sampling, 
economic  factors. 
Identifiers:  Economics.  'Recreation. 

User  fees  for  the  use  of  water-oriented  recres 
facilities  were  considered  an  equitable  ni 
rather  than  to  finance  through  general  taxat 
demand  model  was  formulated  based  on  < 
sampling.  Fourteen  activities  were  conside 
the  analysis.  Responses  to  questionnaires  ind 
that  people  with  adequate  incomes  and  leisui 
were  generally  satisfied  with  their  recreation 
ices  People  sought  their  recreation  as 
groups.  It  was  assumed  that  the  demand  for  i 
tion  was  a  major  factor  in  the  development  i 
and  water  resources.  The  model  used  include 
quantitative  and  qualitative  socio-econom 
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jr.  The  net  effects  of  qualitative  characteristics 
rere  included  in  the  regression  model  by  the  use  of 
lummy'  variables.  The  dependent  variable  was  the 
umber  of  annual  recreation  days.  A  discussion  of 
ie  quantitative  results  and  a  conclusion  were  in- 
luded.  (Grossman-Rutgers) 
768-01112 


UTURE  WATER  REQUIREMENTS. 

rizona  Interstate  Stream  Commission,  Phoenix. 

i  Report,  Ariz  Water  Res,  Chapter  IV,  pp  46-51 
ctl967.6p,6tab. 

escriptors:  'Water  requirements,  *  Future 
anning  (Projected),  Water  resources,  Population, 
rrigation  programs,  Indian  reservations, 
ydrologic  data,  Recreation  demand,  Agriculture, 
Vater  demand,  Industrial  water,  Municipal  water, 
Water  supply,  Wildlife  management,  Water 
ilization.  Domestic  water. 

ie  Arizona  Interstate  Stream  Commission  con- 
icted  a  study  of  A  rizona's  water  resources.  Future 
iter  requirements  were  discussed.  Increased 
owth  of  population  and  development  of  irrigation 

Indian  reservations  would  place  increased  de- 
ind  on  Arizona's  water  supplies.  The  population 

the  hydrologic  study  area  was  1,302,000  in 
60.  The  projected  population  in  2020  was 
727,000  for  the  same  area.  Water  requirements 
I960  were  386,550  acre  feet  per  year.  The  addi- 
nal  requirement  in  2020  was  estimated  to  be 
)1 1,071  acre  feet  per  year.  Proposals  also  were 
ide  for  increased  water-based  recreation  in  the 
oenix-Tucson  area.  The  state's  total  water  de- 
ind  for  2020  was  reasonably  estimated  to  be  1 3  7 
llionacre  feet  per  year.  (Affleck-Ariz.) 
>8-01184 


ASSES  OF  WATER  AND  CHARACTER  OF 
VTER  RIGHTS  AND  USES  -  SECTION  55: 
IANTITY  AND  QUALITY  OF  SUPPLY, 

r  primary  bibliographic  entry  see  Field  06E. 

r  abstract,  see  . 

i8-OI294 


l"HE   NEED   FOR   RECONSIDERATION   OF 
E  NAVIGATION  SERVITUDE), 

■primary  bibliographic  entry  see  Field  06E. 
abstract,  see  . 
i8-01299 


HE  FEDERAL  PROPRIETARY  POWER  IN 
iTER  RIGHTS). 

primary  bibliographic  entry  see  Field  06E. 

abstract,  see  . 

8-01300 


VD  USE  IMPLICATIONS  OF  SURFACE 
TER  ALLOCATION,  CH  1  AND  2, 

non  Edward  George. 

f  N  Carolina  Water  Resource  Papers,  No  16,  pp 

5,  May  1966.  25  p,  47  ref. 

criptors:  *  Water  allocation  (Policy),  'Adminis- 
ion,  'Competing  uses,  Administrative  agencies, 
anan  rights,  Prior  appropriation,  'North 
olina. 

itifiers:  'Stream  classification,  Unregulated 
ket,  Public  market  intervention,  River  basin 
vacation. 

Pter  1  identifies  the  basic  problem  as  arriving  at 
etnod  of  allocation  of  limited  water  resources 
»ng  competing  users,  and  states  that  the  con- 
rations  influencing  such  allocation  should  be- 
sical  development,  economic,  political-ad- 
'strative,  and  social.  Chapter  2  discusses  three 
c  types  of  water  allocation,  each  with  two  sub- 
Jps.  None  are  mutually  exclusive.  First  the 
'tional  doctrines  of  water  rights,  riparian  rights 
pnor  appropriation  are  discussed.  Next,  stream 
smcation  is  discussed.  One  sub-type  is  river 


basin  classification,  where  the  stream  basin  as  a 
whole  is  studied  to  determine  the  water  quality 
which  should  be  maintained  along  each  part  of  the 
stream,  and  users  are  required  to  adjust  their  usage 
accordingly.  Second  is  stream  specialization  where, 
in  an  area  served  by  more  than  one  stream,  certain 
functions  are  assigned  exclusively  to  one  stream. 
The  allocation  technique  of  market  control  is 
broken  up  into  ( 1 )  unregulated  market  control,  en- 
tirely dependent  on  the  price  system;  and  (2) 
public  market  intervention,  where  an  agency  ex- 
pertly guides  water  allocation  to  maximize  the 
public  interest.  Problems  and  methods  of  valuation 
of  water  are  discussed,  and  North  Carolina  is 
briefly  referred  to.  (R.  F.  Williams-FIa) 
W68-01308 


LAND  USE  IMPLICATIONS  OF  SURFACE 
WATER  ALLOCATION,  CH  3  AND  4, 

Vernon  Edward  George. 

U  of  N  Carolina  Water  Resource  Papers,  No  1 6  pp 

26-38,  May  1966.  13  p,  14  ref. 

Descriptors:  'Water  allocation  (Policy),  'Compet- 
ing uses,  'Land  use,  Community  development,  Ur- 
banization, Riparian  rights,  'Administration,  Prior 
appropriation,  Land  development,  Administrative 
agencies. 

Identifiers:  Stream  classification,  River  basin  clas- 
sification, Stream  specialization,  Unregulated  mar- 
ket control. 

Predictions  are  made  as  to  the  effect  that  each  of 
six  water  allocation  techniques  on  the  four  land  use 
variables:  Density  of  development,  shape  of 
development,  composition  of  use,  and  composition 
of  social  class.  Density  is  the  number  of  people  per 
unit  of  built  up  land  area.  Shape  of  development 
refers  to  the  physical  form  of  the  urban  land  uses, 
ie,  linear  or  circular.  Composition  of  use  refers  to 
degree  of  juxtaposition  of  distinct  types  of  land  use. 
Where  commercial,  residential,  and  industrial, 
recreation,  and  agricultural  uses  congregate 
separately,  the  composition  of  use  is  homogeneous. 
Where  they  locate  together,  it  is  heterogeneous. 
Composition  of  social  class  may  also  be  homogene- 
ous or  heterogeneous  depending  upon  whether  the 
socio-economic  classes  locate  in  a  separate  or 
mixed  pattern.  The  hypothetical  implications  to, 
and  effects  on,  each  of  these  land  uses  which  would 
result  from  the  choice  of  any  water  allocation 
technique  are  indicated,  with  explanation.  Other 
influential  factors  are  assumed  to  remain  constant. 
It  is  concluded  that  any  water  allocation  technique 
will  be  a  highly  influential  factor  in  the  character  of 
land  use.  Further  research  is  recommended.  (R  F 
Williams-FIa) 
W68-01309 


AN  ECONOMIC  VIEW:  WATER  PROBLEMS  - 
NATIONAL  AND  REGIONAL, 

J.  N.  Duprey. 

North  Dakota  L  Rev,  Vol  38,  No  2,  pp  233-242 

April  1 962.  9  p,  2  tab,  17  ref. 

Descriptors:      Planning,     Economic     efficiency 
'Water  supply,  'Water  utilization,  'Consumptive 
use,  Non-consumptive  use,  'Missouri  River,  Water 
allocation  (Policy),  Competing  uses. 
Identifiers:  'Net  consumption. 

This  article  is  a  review  of  our  present  and  perspec- 
tive water  situation.  The  fresh  water  supply  is 
derived  from  precipitation  which  in  the  long  run, 
averages  30  in.  per  year  in  the  US.  21  inches 
evaporates,  leaving  9  in.  to  become  runoff,  availa- 
ble for  use.  Two  general  water  use  categories  are 
withdrawal  and  flow.  Net  consumption  is  the  dif- 
ference between  the  amount  withdrawn  and  the 
amount  returned.  A  table  shows  net  consumption 
for  withdrawal  uses  is  37  percent.  Flow  uses  involve 
power  generation,  fish  conservation,  recreation, 
and  waste  dilution.  The  ratio  of  net  consumption  to 
total  runoff  varies  from  the  most  favorable  in  the 
Pacific  Northwest,  to  the  least  favorable  in  the 
South  Pacific  Basin,  with  the  Upper  Missouri  Basin 
falling  in  the  middle.  Besides  shortage  problems, 


quality  problems  such  as  pollution  are  very  impor- 
tant. The  Select  Committee  on  National  Resources 
and  its  findings  are  discussed.  Although  projections 
of  water  use  in  1980  and  2000  are  well  below  the 
available  water  supply,  it  is  pointed  out  that  in  cer- 
tain areas,  including  the  Upper  Missouri  Basin,  this 
will  not  be  true  and  there  will  be  a  serious  water 
problem.  Constructive  action  to  help  avert  these 
problems  is  outlined.  (R.  F.  Williams-FIa) 
W68-01318 


WATER  MUSHROOMING  POPULATIONS, 

Clyde  O.  Martt. 

West  Va  L  Rev,  Vol  62,  No  1,  pp  1-67,  Dec  1959 

68  p,  288  ref. 

Descriptors:  Water  shortage,  'Water  utilization  ef- 
ficiency, 'Water  consumption,  'Water  conserva- 
tion, State  governments,  'Federal  government, 
'Appropriation,  Riparian  rights,  West  Virginia, 
Northeast  U  S,  Federal  project  policy,  Federal- 
state  water  rights  conflicts,  Federal  reclamation 
law,  Reasonable  use. 
Identifiers:  Non-riparian  interests. 

Part  I  evaluates  water  allocation  theories  to  con- 
sider obstacles  to  full  use  of  limited  resources  aris- 
ing out  of  them.  Substitution  of  a  rule  of  reasonable 
use  applicable  to  riparians  and  non-riparians  alike 
may  be  the  best  way  to  avoid  wastes.  Constitutional 
problems  are  raised  by  substantive  changes  in 
water  doctrine.  Individuals  who  suffer  special 
losses  because  of  limitations  placed  in  the  public  in- 
terest should  be  compensated.  Part  II  explores 
technological  devices  for  conserving  water  and 
legal  problems  to  be  resolved  before  their  utiliza- 
tion. The  need  is  great  for  policies  to  restore  water 
supplies  to  suitable  purity,  for  programs  to  store 
water  from  wet  to  dry  seasons,  for  interstate  com- 
pacts permitting  water  allocations  for  regional 
needs  unlimited  by  state  lines  and  for  organiza- 
tional patterns  that  can  encourage  engineering  im- 
provements in  water  distribution.  Part  III  considers 
the  role  of  the  federal  government  in  basin 
development.  Private  rights  and  legitimate  state  in- 
terests are  threatened  by  the  public  welfare  empha- 
sis that  is  inherent  in  any  significant  water  conser- 
vation and  utilization  program.  Four  recommenda- 
tions for  restoring  the  federal  government  to  its 
proper  role  of  stimulation,  cooperation  and 
assistance  with  private  interests  and  States  con- 
clude the  article.  ( MacMillan-Fla) 
W68-01344 


STATUTES    FOR    ADMINISTERING    WATER 
USE  IN  THE  SOUTHEAST, 

Institute  of  Law  and  Government,  School  of  Law, 

Georgia  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01350 


WATER  USE  LAW  IN  ACTION, 

Institute  of  Law  and  Government,  College  of  Law, 

U  of  Georgia,  Athens. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01354 


REGULATION  OF  WATER  USE  IN  LOCAL 
AREAS  BY  STATE  OR  LOCAL  GOVERN- 
MENTS AND  DISTRICTS, 

Institute  of  Law  and  Government,  College  of  Law, 

Georgia  Univ,  Athens. 

For  primary  bibliographic  entry  see  Field  06E. 

For  abstract,  see . 

W68-01355 


WATER  RESOURCES  RESEARCH  PROGRAM. 

42  USCA  Sec  1 96 1 -1 96 Ic-6,  pp  16-24,  1964  9  p 
(78  Stat  329).  '     F 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6D— Water  Demand 


Descriptors:  *  Legislation,  *  Administrative  agen- 
cies Administration,  Federal  Government,  State 
governments,  Water  resources,  'Grants,  Water 
Resources  development,  'Water  Resources 
Research  Act,  Colleges,  Universities. 
Identifiers:  Secretary  of  the  Interior. 

Congressional  purpose  is  to  assure   a  supply  of 
water  sufficient  in  quantity  and  quality  to  meet  the 
nation's  needs.  Appropriations  are  made  to  allow 
each  state  to  establish  a  water  resources  research 
institute  at  a  state  college  or  university.  Duties  of 
the  institutes  are  to  engage  in  competent  research 
and  to  train  scientists.  Matching  funds  are  provided 
for  non-federal  contributions.  Criteria  for  awarding 
grants  are  set  out.  Provisions  are  made  for  the  pay- 
ment and  handling  of  funds.  Responsibility  for  ad- 
ministration is  placed  with  the  Secretary  of  the  In- 
terior   and  he  is  granted  rule  making  authority. 
Grants  are  authorized  for  other  desirable  projects 
not  already  being  studied,  and  which  are  related  to 
the  mission  of  the  Department  of  the  Interior 
Cooperation   is   directed   with   all    agencies   and 
groups  to  avoid   duplication  of  research  and  to 
emphasize  neglected  areas.  Advance  payments  are 
authorized  and  it  is  stipulated  that  the  results  of  any 
research  under  this  act  must  be  made  available  to 
the  public.  A  cataloging  center  is  to  be  established 
for  receipted  of  current  and  projected  research  in 
all  fields  of  water  resources.  (Wilhams-Fla) 
W68-01371 


TRANSFER    OF    RIPARIAN    RIGHT   TO    USE 
WATER  TO  NONRIPARIAN  LAND. 

Lawyers  Co-op,  Rochester,  N.  Y.;  Bancroft- Whit- 
ney Co.,  San  Francisco,  Calif. 
For  primary  bibliographic  entry  see  Field  06t. 
For  abstract,  see . 
W68-01372 

SOME  ECONOMIC  ISSUES  IN  WATER 
RIGHTS 

American  Farm  Economic  Assoc,  Menasha,  Wis. 
S  V  Ciriacy-Wantrup. 

J  of  Farm  Econ,  Vol  37,  No  5,  pp  875-885,  Dec 
1955.  11  p,28ref. 

Descriptors:  'Prior  appropriation,  Groundwater, 
Surface  waters,  'Riparian  rights,  Prescriptive 
rights  Recreation,  Water  rights,  Priorities,  Storage 
capacity,  Economic  efficiency,  Multiple-purpose 
projects,  Irrigation  water,  Groundwater-surface 
relationships,  Reasonable  uses.  Legislation. 


Economic  change  poses  the  issues  of  institutional 
lag  and  of  flexibility  versus  rigidity.  At  the  present 
juncture,  these  economic  issues  in  water  rights  are 
acute  in  four  important  problem  areas.  First,  in  the 
riparian-doctrine  states  of  the  East,  increasing  con- 
sumptive use  of  water  has  started  a  movement 
toward  new  water  laws  favoring  appropriation. 
Second,  in  the  appropriation-doctrine  states  of  the 
West  increasing  industrialization  urbanization,  and 
recreational  uses  have  led  to  changes  in  water  de- 
mand. These  changes  have  raised  the  question  ot 
whether  or  not  the  appropriation  doctrine,  with  its 
emphasis  on  first  in  time,  first  in  right,  may  entail 
rigidities  in  favor  of  irrigation  demand.  Third,  the 
great  increase  in  the  use  of  ground  water  during  the 
last  generation  has  called  attention  to  difficulties  ot 
applying  either  the  riparian  or  the  appropriation 
doctrine,  both  of  which  were  developed  primarily 
in  connection  with  surface  waters.  Fourth,  modern 
engineering  and  large  publicly  financed  multiple- 
purpose  projects  have  increased  the  export  ot 
water  from  one  watershed  into  another. 
W68-01382 

WATER  LAW  AND  PRIVATE  DECISION-MAK- 
ING: A  CRITIQUE, 

Chicago  Univ. 

J.  W.  Milliman. 

J  L  and  Economics,  Vol  2,  pp  4 1 -63 ,  Oct  1959.23 

p,  34  ref. 


Descriptors:  'Riparian  doctrine,  'Prior  appropria- 
tion, 'Competing  uses,  'Marketing,  Priorities, 
Hydrologic  cycle,  Natural  flow  doctrine,  Percolat- 
ing water,  Riparian  water,  Economic  efficiency, 
Legislation,  Water  utilization,  Reasonable  use, 
Usufructuary  right,  Water  law,  Water  conveyance, 
Iowa. 

In  both  the  eastern  and  western  states  the  increas- 
ing use  of  water  is  forcing  reconsideration  and 
modification  of  state  water  law.  The  basic  thesis  ot 
this  paper  is  that  a  system  of  water  law  should  place 
emphasis  upon  the  institutions  of  private  property 
and  the  market  process  for  the  efficient  allocation 
of  water  resources  as  contrasted  with  centralized 
planning  based  on  administrative  and  judicial 
judgment.  This  paper  presents  a  survey  and  evalua- 
tion of  state  water  law  as  it  affects  individual  deci- 
sion-making process  in  the  use  and  development  of 
water  resources.  Although  the  doctrine  of  ap- 
propriation, as  presently  interpreted,  is  subject  to  a 
number  of  serious  criticisms,  it  can  be  modified  to 
provide  the  foundation  for  an  improved  system  ot 
water  law.  The  riparian  doctrine  is  ill  suited  to  the 
development  of  transferable  private  property  rights 
in  water  resources. 
W68-01397 

GEORGIA  WATER  LAW,  USE  AND  CONTROL 
FACTORS, 

Georgia  Bar  Assoc,  Macon. 

JohnL.  Heim.  „.,.   v,      mc*   n - 

GaBJ.Vol  19,No2,pp  119-131,  Nov  1956.  12  p, 

2  tab. 

Descriptors:  'Riparian  rights,  'Georgia,  Prior  ap- 
propriation, Judicial  decisions.  Legislation, 
'Droughts,  'Surface  waters,  Natural  flow  doctrine. 
Reasonable  use.  Relative  rights. 

Due  to  the  growing  demands  upon  water  resources 
in  Georgia,  the  Georgia  Legislature  created  the 
Georgia  Water  Law  Revisions  Committee  to  study 
water    problems    and    make    recommendations. 
Drought  problems  and  their  application  to  Georgia, 
and  especially  to  the  1954  drought,  are  discussed. 
Irrigation  being  a  consumptive  use,  causes  the  big- 
gest problem  during  a  drought.  Two  tables  reflect 
Georgia  water  resources.  A  brief  discussion  of  the 
prior  appropriation  and  riparian  rights  doctrines  is 
given   Georgia  is  a  riparian  state,  and  its  statutes 
and  cases  to  that  effect  are  discussed.  A  riparian 
does  not  have  property  in  riparian  water,  but  mere- 
ly a  usufructuary  right  while  it  passes  along.  I  he 
criticisms  of  the  riparian  doctrine  as  expressed  by 
those  who  favor  the  introduction  of  appropriation 
elements  to  eastern  water  law  are  set  out.  Draw- 
backs  in   the   prior   appropriation    doctrine   are 
pointed  out,  as  are  the  problems  of  incorporating 
such  doctrines  into  the  riparian  doctrine^ne  such 
problem   is  compensation   for   divested   riparian 
rights. 
W68-01402 


a  river  which  they  share.  Using  the  principles  for- 
mulated by  the   International  Joint  Commission 
(IJC),    the   Treaty   can    be   evaluated    from   an 
economic  viewpoint.  According  to  General  Princi- 
ple No   1  of  the  IJC,  only  projects  for  which  there 
are  no  more  economic  alternatives  should  be  in- 
cluded in  the  Treaty.  In  addition,  projects  should 
be  constructed  in  the  order  of  the  most  favorable' 
cost-benefit  ratio.  The  Treaty  did  not  provide  for  a 
system  which  was  as  economical  as  that  outlined  bV 
the  IJC  The  time  lag  between  the  negotiation  and 
ratification  of  the  Treaty  also  made  the  Treaty  lew 
economical.  According  to  General  Principle  No.  2 
neither  country  should  be  worse  off  under  the 
Treaty  than  it  would  be  by  relying  upon  an  inde- 
pendent domestic  alternative  to  accomplish  the 
same  purposes.  Since  the  U.S.  had  an  alternative 
which  would  have  been  less  costly  than  the  Treaty 
while  Canada  did  not,  Canada  benefited  from  the 
Treaty  but  the  U.S.  did  not.  However,  the  U.S 
economic  loss  may  have  been  compensated  b; 
gains  such  as  political  concessions  in  other  areas 
(Seneca-Rutgers) 
W68-01064 


6E.  Water  Law  and 
Institutions 


THE  COLUMBIA  RIVER  TREATY, 

Resources  for  the  Future,  Inc.,  Wash.,  D.  C. 
John  V.  Krutilla. 

Water  Research,  Edited  by  Allen  V.  Kneese,  and 
Stephen  C.  Smith. pp  69-97,  John  Hopkins  Press: 
Baltimore,  c  1966.  28  p,  1  map,  7  tab,  14  ref. 

Descriptors:  'United  States,  'Columbia  River 
basin  International  Joint  Commission,  'Evalua- 
tion 'Project  planning.  Project  economic^Project 
benefits,  'Benefit  sharing,  'Economic  efficiency. 
Cost  comparisons.  Cost  sharing,  Cost  benefit  analy- 
sis. Hydroelectric  power,  Treaties. 
Identifiers:  'Canada,  'Columbia  River  Treaty, 
British  Columbia,  International  agreements, 
Kootenay,  Bull  River-Dorr  project. 

In  the  Columbia  River  Treaty,  the  U  S.  and  Canada 
agreet  to  a  cooperative  plan  for  the  development  ot 


38 


WATER  IN  WEST  PAKISTAN, 

Syracuse  University,  Syracuse,  Maxwell  School  o 
Citizenship  and  Public  Affairs. 
Guthrie  S.  Birkhead.  ■ 

Water  Resources  Res,  Vol  3,  No  2,  pp  307-3H 
1967.  1 2  p,  26  ref. 

Descriptors:  'Water  management  (Applied),  Cu 
tivation.  Drainage  systems.  Dams,  Canals     Irreg; 
tion   programs,    'Water   resources   developmen 
Saturated  soils.  Saline  soils,  Economics. 
Identifiers:  West  Pakistan. 

The  article  describes  several  of  the  saliei 
problems  of  water  and  the  administration  of  wat 
programs  in  West  Pakistan  with  emphasis  on  tl 
West  Pakistan  Water  and  Power  Developme 
Authority  and  the  Indus  Basin  Plan.  In  the  eai 
1960"s  it  was  estimated  that  about  100,000  acr 
of  land  per  year  in  the  Basin  were  being  remov. 
from  cultivation  due  to  poor  cultural  practices  ai 
drainage  facilities.  In  1960,  the  Indus  Water  Trea 
was  signed  which  provided  for  dams  and  canals 
distribute  water  in  the  Indus  Basin.  Pakistan  s  age 
to  oversee  the  construction  of  these  projects  » 
the  West  Pakistan  Water  and  Power  Developme 
Authority.  (Blecker-Ariz) 
W68-01096 
Robert  Emmet  Clark. 

Waters  and  Water  Rights,  Vol.  1,  pp  1-582  All 
Smith  Company,  Indianapolis,  1967.  582  p.  4  pla 
1661  ref. 

Descriptors:  'Water  rights,  'Water  utihzati. 
Water  law,  'Taxes,  Water  resources,  Ripar 
rights.  Prior  appropriation.  Legislation,  rede 
Government,  State  governments  Classiticati 
Groundwater,  Surface  waters.  Reasonable  ii 
Beneficial  use.  Water  quality,  Economics.  Wa 
policy.  Public  rights. 

This  is  a  comprehensive  survey  of  water 
throughout  the  United  States.  Emphasis  is  pla 
on  the  riparian  and  prior  appropriation  systems , 
their  differences.  Legislation  at  both  the  teoi 
and  state  levels  is  discussed.  One  chapter  is  devc 
to  public  rights  in  water  uses  and  private  right 
land  which  is  adjacent  to  water.  Ownership  c 
cepts  are  stressed.  Another  chapter  is  devoted 
classification  and  categorization  of  both  w 
rights  and  water  uses.  Here  again  the  riparian 
appropriative  systems  are  compared  and  ( 
trasted  Reasonable  and  beneficial  use  is 
emphasized.  Water  economics  as  it  relates  to 
and  water  policy  is  the  subject  of  another  chat 
Emphasis  is  placed  on  the  conflict  or  dichot 
between  security  and  flexibility  on  the  one  n 
and  protection  of  investment  on  the  other, 
final  chapter  is  devoted  to  tax  problems  in 
water  area.  Property  taxes  are  the  most  bur 
some,  but  there  are  also  special  taxes  on  » 
companies  and  income  taxes,  as  well  as  various 
cial  assessments.  ( Breuel-FIa) 
W68-01285 
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AN  AND  SCOPE  OF  THE  WORK  (ON 
ITER  AND  WATER  RIGHTS), 

ibert  Emmet  Clark. 

Waters  and  Water  Rights,  Vol.  1,  pp  1-55,  Allen 

lith  Company,  Indianapolis,  1967.  55  p,  4  plate, 

ref. 

scriptors:  Water  law,  *Legislation,  'Federal 
vernment,  'Water  resources,  Hydrologic  cycle, 
iter  utilization,  Classification,  Prior  appropria- 
1,  Riparian  rights,  State  governments,  Adminis- 
tive  agencies,  Federal-State  water  rights  con- 
ts.  Local  governments,  Law  of  the  sea,  Littoral, 
asts,  International  law.  Administration. 

:tion  One,  Introduction,  emphasizes  the  growth 
he  importance  of  water  law  in  the  United  States, 
tion  Two  is  devoted  to  the  physical  conditions 
I  characteristics  of  water.  This  includes  statistics 
location  and  magnitude.  The  hydrologic  cycle  is 
oduced  along  with  the  primary  uses  of  water  in 
United  States.  Section  Three  is  entitled  Water 
v  and  Hydrology.  The  author  notes  the  dif- 
inces  between  law  and  science  in  the  area  of 
isification.  There  are  four  plates  of  the  United 
tes  included.  A  subsection  is  devoted  to  other 
er  categories,  including  waste  water,  foreign 
ers,  salvage  waters,  artificial  waters,  storage 
ers,  and  primary  waters.  Section  Four  compares 
irian  and  appropriation  doctrines  and  explains 
ir  genesis.  In  addition,  the  systems  of  Alaska  and 
vaii  are  noted.  Section  Five  is  devoted  to  the 
:ral-state  conflict.  The  author  opens  with  the 
stitutional  background,  then  federal  legislation, 
finally  turns  to  federal  agencies  such  as  the 
iy  Corps  of  Engineers.  Section  Six  discusses  in- 
ational  and  shoreline  controversies.  Section 
en  raises  the  problems  of  administration  by 
e  or  local  governments  or  organizations.  Sec- 
Eight  is  entitled  Water  Law  and  Changing 
iditions.  (Breuel-FIa) 
3-01286 


AGROUND  AND  MODERN  DEVELOP- 
NTS  IN  STATE  WATER  -  RIGHTS  LAW, 

Is  A.  Hutchins. 

Vaters  and  Water  Rights,  Vol.  I,  pp  60-175, 

n  Smith  Company,  Indianapolis,  1967.  115  p, 

ef. 

:riptors:  Water  law,  'Riparian  rights,  *Prior 
opriation,  Water  utilization,  *  State  govern- 
ts,  Reasonable  use,  Beneficial  use,  Public 
ts,  Watercourses  (Legal),  Groundwater,  di- 
ss, Classification,  Administrative  agencies, 
slation,  Adjudication  procedure,  Water  alloca- 
(Policy),  Irrigation  districts.  Planning. 

ion  15  is  devoted  to  the  history  of  the  riparian 
prior  appropriation  systems  in  America.  Sec- 
16  explores  the  riparian  rights  in  watercourses 
ore  detail.  Topics  covered  include  the  normal 
doctrine,  reasonable  use,  special  uses,  and 
ifer  or  loss  of  rights.  Section  17  encompasses 
ndwater.  Section  18  is  devoted  to  the  history 
e  prior  appropriation  doctrine,  including  com- 
tion  of  the  two  systems  in  semi-arid  states.  Sec- 
19  explores  the  beneficial  use  concept.  Section 
i  concerned  with  public  regulation  of  water 
s,  especially  in  the  West.  State  administrative 
cies  are  the  topics  of  Section  2  I ,  while  Sec- 
22,  23  and  24  are  again  primarily  devoted  to 
:rn  systems  for  appropriation,  adjudication, 
administration.  Section  25  introduces  in- 
ited  administrative-judicial  procedures,  and 
on  26  turns  to  water  enterprise  agencies.  Sec- 
27  discusses  groundwater  and  statuatory  law. 
on  28  discusses  the  upsurge  of  national  con- 
with  water  allocation  problems.  This  includes 
tion  of  eastern  concern  with  water  problems, 
final  section  is  devoted  to  recent  developments 
ater  law,  including  those  in  the  center  of 
al-state  controversies.  (Breuel-FIa) 
-01287 


LIC    RIGHTS     IN     WATER     USES     AND 
'ATE  RIGHTS  IN  LAND  ADJACENT  TO 


WATER  -  DIV  A:  TRADITIONAL  RIGHTS  OF 
THE  PUBLIC  IN  WATER  USES, 

Albert  W.  Stone. 

Waters  and  Water  Rights,  pp  179-245,  Allen  Smith 

Company,  Indianapolis,  1967.  66  p,  101  ref. 

Descriptors:  *Public  rights,  *Water  utilization, 
♦Navigable  waters,  Water  law,  Law  of  the  sea, 
Beds,  Coasts,  Boundaries  (Property),  Inland  water- 
ways, Ownership  of  beds,  Prescriptive  rights, 
Eminent  domain,  Lakes,  Access  routes.  History, 
Planning,  State  governments,  Water  resources 
development,  California,  Colorado. 

Section  35  is  devoted  to  the  common  law  origins  of 
public  uses.  It  begins  with  the  climatic  and  geo- 
graphic factors.  Early  uses  in  England  were  fishery 
rights,  navigation  rights,  and  the  use  of  river  beds 
and  banks.  Section  36  covers  navigable  waters, 
beginning  with  the  movement  to  free  seas.  This  sec- 
tion also  encompasses  territorial  waters,  sub- 
merged lands,  boundaries  and  the  seacoast,  and 
tidelands  and  beds.  Section  37  deals  with  the  use  of 
inland  waters  both  for  navigation  and  recreation. 
The  section  commences  with  an  historical  view  of 
navigation.  Then  attention  turns  to  the  federal  con- 
cept of  navigation  and  navigability.  Bed  ownership 
is  discussed,  as  is  the  definition  of  waters  which  are 
subject  to  public  use.  The  section  ends  with  littoral 
rights.  Section  38  is  devoted  to  access  problems, 
both  constitutional  and  statuatory  in  nature.  The 
discussion  extends  to  access  by  prescription,  dedi- 
cation, and  eminent  domain.  The  final  segment. 
Section  39,  is  devoted  to  western  water  law  and 
public  uses.  Special  emphasis  is  focused  on  the 
California  and  Colorado  doctrines,  as  the  basic 
systems  of  water  law  in  the  West.  Public  use  of 
water  in  the  West  is  the  final  subsection  topic 
(Breuel-FIa) 
W68-01288 


PUBLIC  RIGHTS  IN  WATER  USES  AND 
PRIVATE  RIGHTS  IN  LAND  ADJACENT  TO 
WATER  -  DIVISION  B:  PRIVATE  RIGHTS  IN 
LAND  ADJACENT  TO  WATER, 

Albert  W.Stone. 

In  Waters  and  Water  Rights,  pp  245-279,  Allen 

Smith  Company,  Indianapolis,  1967.  34  p,  79  ref. 

Descriptors:  *Land  tenure,  *Beds,  *Shores, 
♦Boundaries  (Property),  Banks,  Tidal  waters, 
Navigable  waters,  Non-navigable  waters,  Riparian 
land,  Riparian  rights.  Public  rights,  Swamps,  Inter- 
tidal  areas,  Docks,  High  water  mark,  Low  water 
mark. 

This  segment  is  actually  real  property  law.  The 
author  begins  with  a  brief  survey  of  the  develop- 
ment of  the  English  common  law.  He  then  discusses 
the  origins  of  titles  in  the  United  States.  The  origin 
has  a  direct  bearing  on  the  rules  of  law  on  owner- 
ship beyond  high  water  marks.  Section  41  is 
devoted  to  the  private  ownership  of  land  lying 
under  water.  Tidal  waters  are  examined  first,  with 
emphasis  on  legislation.  The  next  lands  are  those 
under  nontidal  navigable  waters.  Both  English  and 
American  rules  are  given,  as  well  as  local  and  spe- 
cial variations.  Land  under  nonnavigable  waters  is 
covered  in  conjunction  with  riparian  ownership. 
Section  42  raises  ownership  problems  of  land 
between  the  high  and  low  water  marks.  Generally, 
states  own  the  foreshore  to  the  sea.  The  author 
discusses  both  private  and  state  ownership  doc- 
trines in  conjunction  with  banks  of  nontidal  naviga- 
ble waters.  Also  included  is  ownership  of  banks  of 
nonnavigable  waters.  Section  43  examines  the 
rights  to  wharf  out  and  to  reclaim.  Section  44  is 
devoted  to  boundary  problems  below  high  water. 
Both  the  public  and  private  ownership  problems 
are  encompassed,  the  latter  in  a  discussion  of 
stream  boundaries.  (Breuel-FIa) 
W68-01289 


CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  51: 
WATER-LAW  DOCTRINE, 

R.Clark,  and  C.O.Martz. 


In  Waters  and  Water  Rights,  Vol  1,  pp  287-300, 
Allen  Smith  Company,  Indianapolis,  1 967.  1 3  p,  86 
ref. 

Descriptors:  *Riparian  rights,  *Prior  appropria- 
tion, 'Water  law,  Natural  flow  doctrine,  History, 
Prescriptive  rights,  Reasonable  use,  Legislation, 
Priorities,  Beneficial  use,  Water  utilization,  Land 
tenure. 

This  section  is  devoted  to  a  discussion  of  the  ripari- 
an and  prior  appropriation  doctrines.  Introductory 
comments  point  out  that  a  number  of  states  apply 
both  doctrines,  and  some  eastern  states  now  em- 
ploy a  new  riparian  system.  The  history  of  the 
riparian  doctrine  focuses  on  a  natural  right  to  water 
contiguous  to  owned  land.  There  was  a  riparian 
right  to  a  natural  flow.  Reasonable  use  is  the  prima- 
ry test  under  the  riparian  doctrine.  Also  covered 
are  legislative  changes,  especially  the  Mill  Acts  and 
the  doctrine  of  prior  appropriation.  Priorities 
distinguish  appropriative  from  riparian  doctrines. 
Further,  the  amount  of  water  which  is  encom- 
passed by  an  appropriative  right  is  certain.  Another 
differentiating  factor  is  that  an  appropriative  right 
may  be  lost  by  non  use  or  by  abandonment,  and 
others.  The  authors  conclude  with  a  segment 
devoted  to  the  essential  differences  between  the 
two  systems.  (Breuel-FIa) 
W68-01290 


CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  52: 
THE  PRINCIPAL  CATEGORIES  OF  SURFACE 
AND  GROUND  WATERS, 

R.Clark,  and  C.O.Martz. 

In  Waters  and  Water  Rights,  pp  300-344,  Allen 

Smith  Company,  Indianapolis,  1967.  44  p,  201  ref. 

Descriptors:  *  Classification,  'Surface  waters, 
'Groundwater,  'Water  law,  Repulsion  (Legal 
aspects),  Civil  law,  Reasonable  use,  Natural 
streams,  Floodwater,  Lakes,  Ponds,  Swamps,  Un- 
derground streams,  Percolating  water,  Prior  ap- 
propriation, Aquifers,  Springs,  Artificial  water- 
courses. 

The  first  surface  water  category  is  diffused  surface 
water.  The  major  problem  in  regard  to  diffused  sur- 
face waters  is  diversion.  These  rules  are  applicable: 
common-enemy  rule,  civil-law  rule,  reasonable  use 
or  modified  civil-law  rule.  Another  surface  water 
category  is  the  watercourse  or  natural  stream. 
Floodwaters  are  another  source  of  surface  waters. 
Lakes,  ponds,  sloughs,  and  swamps,  though  distin- 
guishable, are  in  the  surface  waters  category. 
Ground  waters  are  divided  into  three  categories: 
underground  streams,  percolating  waters  and 
aquifers.  An  underground  stream  which  can  only 
be  discovered  by  excavation,  is  not  subject  to  the 
rules  applied  to  surface  streams.  Percolating  waters 
are  discussed  in  connection  with  the  prior  ap- 
propriation doctrine,  the  common  law  or  English 
doctrine,  the  reasonable  use  rule,  and  the  correla- 
tive rights  doctrine.  An  aquifer  is  defined  and  ex- 
plained via  court  decisions.  The  final  major  catego- 
ry is  waters  from  special  sources.  The  first  source  is 
springs.  Seepage  or  leakage,  waste  or  artificial 
water  are  the  next  special  sources.  Rules  for 
seepage  are  not  the  same  in  all  jurisdictions. 
Foreign  water,  salvaged  or  developed  water,  and 
storage  or  excess  supply  round  out  the  special 
sources  category.  (Breuel-FIa) 
W68-01291 


CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  53: 
NATURE  OF  PROPERTY  RIGHTS  IN  WATER, 

R.Clark,  and  C.O.Martz. 

In  Waters  and  Water  Rights,  pp  344-366,  Allen 

Smith  Company,  Indianapolis,  1967.  22  p,  120  ref. 

Descriptors:  'Real  property,  'Prior  appropriation, 
♦Riparian  rights,  'Water  law,  Navigable  waters, 
Usufructuary  rights,  Water  rights,  Transfer,  Limit- 
ing factors,  Reasonable  use,  Beneficial  use,  Priori- 
ties, Water  quality  control,  Natural  flow  doctrine, 
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Eminent    domain,    State    governments,    Federal 
Government,  Judicial  decisions. 

Real  property  interests  differ  from  personal  proper- 
ty interests.  Water  rights  are  generally  real  proper- 
ty interests,  along  with  land.  The  water  right  varies 
from  riparian  to  appropriative  jurisdictions.  The 
ownership  of  navigable  waters  is  with  the  public  or 
the  state  generally.  One  major  characteristic  of  the 
water  right  is  that  it  is  usufructuary  in  nature.  There 
is  no  absolute  ownership.  In  addition,  there  are 
proprietary  rights,  exemplified  by  the  natural  flow 
doctrine.  Water  rights  are  alienable  and  transfera- 
ble, like  other  property  interests.  These  con- 
veyances are  defined  largely  by  judicial  decisions. 
There  are  however,  several  physical  and  legal 
limitations  on  water  rights.  The  first  is  quantitative- 
ly dependent  upon  the  availability  of  the  supply. 
Quality  is  also  an  inherent  limitation.  Riparian 
rights  are  limited  by  location  of  land,  reasonable 
use  rule,  and  quality  impairment.  Appropriative 
rights  are  limited  by  compliance  with  statuatory 
procedures  and  beneficial  use  of  the  water.  They 
may  also  be  limited  by  forfeiture  and  abandon- 
ment. The  state's  police  power  and  the  right  of 
eminent  domain  may  also  limit  one's  water  rights. 
The  final  limitation  is  the  power  of  the  federal 
government  over  water  rights,  via  the  commerce 
clause  primarily.  (Breuel-Fla) 
W68-01292 

CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  54: 
BENEFICIAL  AND  REASONABLE  USES  OF 
WATER, 

R.  Clark,  and  C.O.Martz. 

In  Waters  and  Water  Rights,  Vol  1 ,  pp  367-376, 

Allen  Smith  Company,  Indianapolis,  1967.  10  p,  70 

ref. 

Descriptors:  'Reasonable  use,  'Beneficial  use, 
♦Preferences  (Water  rights),  *Water  utilization. 
Navigation,  Domestic  water,  Municipal  water, 
Stock  water,  Irrigation  water.  Mine  water.  Industri- 
al water,  Hydroelectric  power,  Recreation,  Ripari- 
an rights,  Prior  appropriation. 

The  natural  flow  doctrine,  in  the  extreme,  did  not 
provide  for  consumptive  uses,  but  rather  allowed 
natural  uses.  This  illustrates  the  changes  in  the 
reasonable  use  rule,  which  is  the  basis  of  eastern 
water  law.  Beneficial  use  is  adapted  to  the  arid 
western  conditions.  Priorities  are  crucial  to  the  ap- 
propriative system.  There  are  three  general  classes 
of  preferences:  true  preference,  statuatory 
preferred  uses,  and  administrative  preferences. 
Navigation  is  a  beneficial  use.  Domestic  use  is 
recognized  under  both  riparian  and  appropriative 
systems.  In  the  latter,  it  is  given  a  preference. 
Treatment  of  municipal  use  varies  under  the  two 
standards  and  systems.  There  is  some  question  over 
preferences  to  institutions,  such  as  hospitals, 
prisons,  and  military  installations.  Stock  watering  is 
both  a  reasonable  and  a  beneficial  use  satisfying 
both  systems.  Under  riparian  law,  the  reasonable 
use  test  is  applied  to  irrigation  and  the  user  must 
prove  necessity.  In  the  West,  irrigation  is  a  benefi- 
cial use.  Water  is  beneficially  used  in  mining  and 
drilling  operations.  Manufacturing  use  is  often  con- 
sidered with  domestic  use.  Power  production  is  also 
both  a  riparian  and  beneficial  use.  Water  for 
recreation  is  reasonable  and  beneficial.  (Breuel- 
Fla) 
W68-01293 


CLASSES  OF  WATER  AND  CHARACTER  OF 
WATER  RIGHTS  AND  USES  -  SECTION  55: 
QUANTITY  AND  QUALITY  OF  SUPPLY, 

R.  Clark,  and  C.  O.  Martz. 

In  Waters  and  Water  Rights,  Vol  1,  pp  377-395, 
Allen  Smith  Company,  Indianapolis,  1967.  18  p, 
120  ref. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Water  supply,  'Legislation,  Reasonable  use, 
Riparian  rights,  Beneficial  use,  Prior  appropriation. 
Consumptive  use,  Non-consumptive  use,  Judicial 


decisions.  Duty  of  water.  Diversion,  Surplus  water, 
Weather  modification,  Remedies,  Water  pollution. 
Federal  Government. 

Both  the  reasonable  riparian  use  and  the  beneficial 
appropriative  use  have  inherent  limitations  on 
quantity.  Quality  control  is  of  modern  origin;  hence 
common  law  doctrines  are  not  very  helpful.  An  im- 
portant categorization  of  water  is  into  consumptive 
and  non-consumptive  uses.  While  the  emphasis  of 
water  law  has  been  on  the  former,  the  latter  is  very 
important,  encompassing  navigational  and  recrea- 
tional uses.  Other  important  distinctions  are 
between  beneficial  use,  diversion,  duty,  and  waste. 
Significant  problems  are  raised  by  scientific  modifi- 
cations of  the  weather  and  climate.  These  problems 
are  legal  as  well  as  scientific.  Water  quality  control 
is  becoming  one  of  this  nations's  most  pressing 
problems.  It  encompasses  naturally  bad  water  and 
pollution  by  man's  activities.  Under  the  common 
law  of  riparian  rights,  pollution  was  actionable.  Pol- 
lution is  an  unreasonable  use.  Inadequate  common 
law  remedies  prompted  state  legislation,  but  it  has 
been  generally  inadequate  because  it  is  remedial 
rather  than  preventive.  Modern  legislation  is 
becoming  more  preventive,  and  it  is  widening  the 
jurisdiction  of  agencies  to  meet  pollution  problems. 
The  federal  government  is  also  becoming  more  ac- 
tive in  the  area  of  legislation  against  pollution. 
(Breuel-Fla) 
W68-01294 


WATER  ECONOMICS:  RELATIONS  TO  LAW 
AND  POLICY, 

S.  V.Ciriacy-Wantrup. 

In  Waters  and  Water  Rights,  Vol.  1,  pp  397-430, 

Allen  Smith  Company,  Indianapolis,  1967.  33  p,  34 

ref. 

Descriptors:  Water  law,  'Water  policy, 
•Economics,  Projects,  Groundwaters,  Marketing. 
Institutions,  Welfare  (Economics),  Economic  effi- 
ciency, Optimization,  Flexibility,  Water  rights,  In- 
vestment, Prescriptive  rights. 

The  Introduction,  Section  60,  discusses  the  inter- 
relationship of  law  and  economics  and  public  pol- 
icy. The  chapter  aims  to  aid  the  student  of  the  law 
in  understanding  economics  and  economic  criteria. 
Section61  develops  the  meaning  of  water  policy,  as 
restricted  to  interrelated  actions.  The  economist 
separates  water  development  and  allocation.  Water 
projects  are  discussed  along  with  water  policy  and 
the  significance  of  ground  water.  Water  economics 
can  be  studied  from  a  market  viewpoint.  Section  62 
is  devoted  to  the  economic  objectives  and  criteria 
of  water  policy.  The  subjects  mentioned  include 
welfare  economies,  optimum  efficiency,  benefit- 
cost  analysis,  maximization  principles.  Water  in- 
stitutions are  also  covered.  Section  63  is  devoted  to 
implementing  water  policy.  Emphasis  is  p|aced  on 
the  dichotomy  between  security  and  flexibility  as 
related  to  the  riparian  and  appropriative  systems_ 
Security  of  water  rights  is  also  analyzed  in  light  of 
protection  of  one's  investment.  A  brief  conclusion 
follows  the  substantive  text.  (Breuel-Fla) 
W68-01295 

TAX  PROBLEMS  RELATING  TO  WATER 
RIGHTS  AND  WATERWORKS  -  DIV  A  AND 
DIV  B:  INTRODUCTION  AND  PROPERTY  TAX, 

ShoSata.  ,,. 

In  Waters  and  Water  Rights,  Vol.  1,  pp  433-539, 
Allen  Smith  Company,  Indianapolis,  1967.  106  p. 
457  ref. 

Descriptors:  'Taxes,  'Water  rights,  'Property 
values  Water  law,  Riparian  rights,  Prior  appropria- 
tion, Public  utilities,  Water  districts.  Federal  Recla- 
mation Law,  Assessments,  Sites,  Land  tenure, 
Water  utilization,  Public  lands,  Federal  govern- 
ment, State  governssents.  Local  governments. 

Section  70  outlines  the  entire  tax  chapter.  Section 
71  explains  the  nature  of  the  property  tax  as  a 
general  levy,  not  a  special  assessment.  Property 
characterization   is  covered  in  Section  72.  The 


major  categories  are  riparian  and  appropriative 
water  rights.  Dams,  canals,  flumes,  pipes, 
aqueducts,  etc.,  are  also  characterized.  The  taxa- 
bility of  the  right  to  receive  water  is  the  subject  ol 
Section  73.  The  right  may  be  from  a  mutual  com. 
pany,  the  Bureau  of  Reclamation  or  a  public  utility 
Controlled  water  taxability  is  the  topic  of  Sectioi 
74.  Section  75  studies  special  assessments.  Sectioi 
76  covers  the  place  of  taxation  of  water  rights 
dams,  canals,  flumes,  pipes,  easements,  etc.  Valua 
tion  of  property  is  in  Section  77.  Again  the  spli 
between  riparian  and  appropriative  rights  is  rele 
vant.  Valuation  of  utilities  is  by  several  methods 
unit  method,  enterprise  method,  apportionment  o 
unit.  Section  78  is  devoted  to  private  rights  am 
facilities  exempted  from  taxation.  These  includ 
storage,  diversion,  distribution,  electric  power,  am 
pollution  abatement  facilities.  Section  79  covei 
exemption  of  public  property,  federal,  state,  and  to 
cal.  The  latter  may  be  exempted  for  ownershi 
alone  or  use.  (Breuel-Fla) 
W68-01296 

TAX    PROBLEMS    RELATING    TO    WATEI 

RIGHTS  AND  WATERWORKS  -  DIV  C:  SPI 

CIAL   TAXES   ON    WATER    AND    ELECTRU 

COMPANIES  -  DIV  D:  FEDERAL  INCOME  TA 

PROBLEMS  RELATING  TO  WATER  RIGHT 

ANDH20WKS, 

ShoSato. 

In  Waters  and  Water  Rights,  pp  539-582,  Alle 

Smith  Company,  Indianapolis,  1967.  43  p,  205  ref 

Descriptors:  'Taxes,  'Water  rights,  'Incom 
•Water  law,  Utilities,  Investment,  Federal  Goveri 
ment.  Public  utilities.  Depreciation,  Soil  conserv 
tion,  Water  conservation,  Withdrawal,  Feder 
Reclamation  Law,  Expenditures. 

Section  80  introduces  the  special  taxes.  Section  ( 
gives  the  parties  subject  to  this  special  tax  -  wat 
and  electric  companies.  Some  question  exists  as 
co-operatives  and  mutual  companies.  The  nature 
the  business  activity  which  invokes  the  special  t 
is  the  Subject  of  Section  82,  while  Section  I 
presents  the  measure  of  the  tax.  The  rate 
specified  in  Section  84.  Division  D  is  devoted  to  i 
come  tax  problems.  Section  87  considers  tl 
deductions  to  be  allowed  waterworks  for  expeiu 
tures  of  a  business  nature,  for  expenditures  for  si 
and  water  conservation,  depreciation,  and  depl 
tion.  The  text  is  annotated  with  the  appropriate  I 
ternal  Revenue  Code  sections.  Section  88  cc 
siders  problems  with  investment  credit.  Exclusio 
and  exemptions  are  subjects  of  Section  89  Mutt 
corporations  are  exempted.  The  final  section 
devoted  to  capital  gains  treatment  of  propert 
and  rights.  Non-taxable  exchanges  and  gains  fr< 
disposition  of  excess  land  are  covered.  (Breuel-P 
W68-01297 


(THE    COMMERCE    CLAUSE     AND    Tl 
NAVIGATION  POWER), 

Robert  E.  Clark,  Edward  W.  Clyde,  and  Charles 
Corker.  ,    .. 

In  Waters  and  Water  Rights.  Vol  2,  pt)  1-42.  A 
Smith  Co..  Indianapolis.  Indiana.  1967.  42  p,  1 
ref.  See  W68-01285  for  general  description  oft 
two  volume  work. 

Descriptors:  'Appropriation,  'Navigable  wat< 
•Federal  jurisdiction,  Judicial  decisions.  Own 
ship  of  beds.  Riparian  land.  Navigation.  High  wa 
mark,  Property  values.  Appropriable  waters. 
Identifiers:  Navigation  power. 

Congressional  navigation  power  included  naviga 
streams  and  non -navigable  waters  affecting 
navigability  of  navigable  streams  Three  tests 
navigability  exist:  having  been  navigable,  naviga 
in  fact;  navigable  after  reasonable  improvemei 
Protection  and  improvement  of  na\  igation  are 
constitutional  basis  of  congressional  P°*er 
neither  measure  nor  limit  it.  Congress  s  decli 
tions  that  projects  will  benefit  navigabtht).  ther 
creating  a  federal  right  of  action,  are  legislative  i 
not  judicially  reviewable  except  upon  a  showio) 
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possibility.  However  such  declarations  must  con- 
n  clear  assertions  of  authority  based  on  the 
vigation  power.  Navigable  stream  beds  are  sub- 
it  to  the  power  up  to  the  ordinary  high  water 
irk  even  if  this  level  is  maintained  artificially, 
jperty  rights  below  that  line  are  defeasible 
Jiout  compensation  under  express  exercise  of 
:  power.  Loss  of  value  to  abutting  uplands  due  to 
ation  on  navigable  streams  is  non-compensable 
;  injury  to  property  within  or  abutting  non- 
'igable  streams  is  compensable.  If  Congress  ex- 
ssly  exercises  its  power  over  non-navigable 
:ams  the  rules  of  navigable  streams  apply.  State 
:ongressional  sanction  or  inaction  regarding  the 
it  does  not  estop  the  government  but  congres- 
tal  recognition  of  compensability  thereof  is  ef- 
ive. 
8-01298 


HE   NEED   FOR   RECONSIDERATION   OF 

E  NAVIGATION  SERVITUDE), 

iert  E.  Clark,  Edward  W.  Clyde,  and  Charles  E 

ker. 

/aters  and  Water  Rights,  Vol  2,  pp  42-5 1 ,  Allen 

th  Co,  Indianapolis,  Indiana,  1967.  9  p,  18  ref 

W68-01285  for  general  description  of  this  two 

me  work. 

:riptors:  'Appropriation,  *Navigable  waters, 
:ral  jurisdiction,  'Appropriable  waters  Non- 
gable  waters,  Easements,  Right  of  way  'Con- 
nive use,  Withdrawal. 

:ompensation  is  required  for  federal  impair- 
t  or  destruction  of  state  created  consumptive 
r  rights  on    navigable   streams   or  for  state 
ted  priorities  ignored  in  the  distribution  of  pro- 
water  among  intrastate  users.  While  federal 
cipation   in  creating  the  consumptive  right 
t  be  a  basis  for  estoppel  this  question  is  unset- 
Consumptive  rights  on  non-navigable  tributa- 
ire  treated  as  those  on  the  navigable  main- 
m  provided  the  federal  government  expressly 
ises  its  power  over  the  tributary  in  order  to 
ct  the  navigability  of  the  mainstream.  If  exer- 
it  the  power  is  limited  to  the  mainstream,  con- 
tive  rights  on  non-navigable  tributaries  are 
ensable.  Authority  supports  the  proposition 
Jesert  uplands  may  be  valued  as  dry  rather 
irrigated  land  when  appropriated  in  connec- 
vith  navigation-power  projects.  The  naviga- 
ervitude  has  permitted  non-compensable  tak- 
private  property  even  where  not  incident  to 
ise  of  regulatory  power.  It  evolved  from  a  rule 
led  to  permit  unhindered  passage  on  naviga- 
Jterways  to  its  present  scope  through  judicial 
sion  rather  than  design.  Congress  should  cor- 
dis even  if  only  by  project-to-project  deter- 
'or I™  compensability  of  such  rights. 


Wrights')  proprietary  poweR  in 

t  E.  Clark,  Edward  W.  Clyde,  and  Charles  E. 

:ers  and  Water  Rights,  Vol  2,  pp  5 1  -82,  Allen 
CR\  Indianapolis,  Indiana,  1967.  31  p,  111 
e  W68-01285  for  general  description  of  this 
lumework. 

Ptors.  *  Appropriation,  Navigable  waters 
I  jurisdiction,  State  jurisdiction,  'Appropri- 
Hers,  Withdrawal,  Non-navigable  waters  Ju- 
decisions,  Desert  Land  Act,  'Reservation 
«e,  Unappropriated  water,  Prior  appropria- 
'lonties. 

to  reserve,  consume  and  dispose  of  water  at 
ough  incident  to  neither  the  riparian  nor  ap- 
tion  doctrines,  appears  to  be  within  the 
ot  the  federal  proprietary  right  vis-a-vis 
we  and  non navigable  unappropriated  water 
its  original  ownership  of  public  lands  the  U 
'roprietary  rights  to  all  nonnavigable  waters 
ic-land  states  except  those  which  have  been 
appropriated  under  state  laws.  To  protect 
such  appropriation  public   lands  may  be 


withdrawn  from  public  entry.  The  effect  is  that  ap- 
propriations made  before  withdrawal  are  unef- 
fected  and  subsequent  appropriations  do  not  cut 
off  federal  rights  to  water  reserved  by  withdrawal 
so  that  federal  taking  of  such  water,  though  later  in 
time  of  actual  use  would  not  be  compensable  to 
private  appropriators.  Federal  reservation  of  unap- 
propriated navigable  waters  is  accomplished  under 
its  powers  to  regulate  navigable  waters  and  to  regu- 
late government  lands.  Compacts  of  admission 
constitutional  requirements  of  equal  footing  and 
federal  legislation  have  been  ineffective  in  chang- 
ing the  existence  of  federal  sui-generis  rights  in 
waters  of  public  lands. 
W68-01300 


(THE  NEED  FOR  A  NATIONAL  WATER  POL- 

Robe'rt  E.  Clark,  Edward  W.  Clyde,  and  Charles  E 

Corker. 

In  Waters  and  Water  Rights,  Vol  2,  pp  83-109, 

Allen  Smith  Co,  Indianapolis,  Indiana,  1 967  26  pp 

109  ref.  See  W68-01285  for  general  description  of 

this  two  volume  work. 

Descriptors:  'Appropriation,  'Federal-state  water 
rights  conflicts,  'Federal  jurisdiction,  Political 
aspects,  Judicial  decisions,  Water  allocation  (Pol- 
icy), State  jurisdiction. 

Identifiers:  McCarran  Amendment,  Sovereign  im- 
munity. 

The  spending  power  offers  a  basis  for  vast  federal 
reservation  of  water  resources.   Injunctive  relief 
against  federal  officials  involved  in  federal  water- 
resources  projects  is  unavailable  except  where  such 
offices  act   beyond  their  statutory   authority  or 
where,  though  acting  within  their  authority,  such 
authority  or  manner  in  which  it  is  exercised  is  con- 
stitutionally void.  The  McCarran  Amendment  pur- 
ports to  waive  federal  sovereign  immunity  in  water- 
rights  litigation.  However,  it  has  been  construed  to 
apply  only  to  suits  in  which  plaintiffs  seek  to  settle 
their  rights  against  all  others  asserting  rights  in  the 
same  water,  thereby  greatly  reducing  the  effect  of 
the  statute.  Federal  courts  have  no  jurisdiction 
under  the  amendment.  Full  of  ambiguities  and  con- 
flicts, the  act  needs  revision  and  the  entire  issue  of 
sovereign  immunity  vis-a-vis  water  rights  needs 
reappraisal  responsive  to  recent  criticism  of  that 
doctrine.  The  scope  of  federal  water  legislation 
leaves  no  doubt  as  to  Congress's  authority  A  na- 
tional water  policy  is  needed  for  a  time  when  exten- 
sive federal  powers  will  be  required  to  reallocate 
water  among  the  states.  The  states  should  adopt  a 
master  plan  co-ordinating  water  use  among  them- 

W68-01301 


WATER  RESOURCES  RESEARCH  PROGRAM. 

22oU-,SC,A  Sec  196I*-4,  1961c-7  (1967  Supp),  pp 
8-9.  2  p  (80  Stat  129).  FH 

Descriptors:     'Legislation,     'Water     Resources 
Research  Act,  'Grants,  'Administrative  agencies 
Administration,     Federal     Government      Water 
resources  development. 
Identifiers:  Secretary  of  the  Interior. 

Sec  1961a-4  of  the  Water  Resources  Research  Act 
was  amended  to  delete  the  requirement  of  annual 
reports  from  the  Secretary  of  the  Interior  to  Con- 
gress concerning  the  receipts,  expenditures  and 
work  of  the  institutes.  Sec  1961b  was  amended  to 
provide  increased  appropriations  and  to  withdraw 
the  veto  power  over  programs  which  were  previ- 
ously given  to  the  House  and  Senate  Interior  and 
Insular  Affairs  Committees.  A  report  similar  to  the 
original  report  the  Secretary  of  the  Interior  was 
required  to  make  to  Congress,  is  required  by  the 
amendment  to  be  made  to  the  President  and  Con- 

wls-onU  (R'  F  Williams-Fla> 


£&£££&  ,NC   V  STATE:  ""PARIAN   LAN- 
DOWNER'S   RIGHT   TO   EMINENT   DOMAIN 

R|yEJUF0R  STATE  IMPAIRMENT  OF  AC- 
CESS  TO  A  NAVIGABLE  WATERWAY 

Edward  J.  Benett. 

?o«  i«Rev,\Yo1,72,  No  2<  PP  375-399-  Wi"*r 
1^68.  25  p,  1 1 1  ref. 

Descriptors:  'Judicial  decisions,  'California 
'Damages,  'Access  routes,  Riparian  rights,' 
Navigable  waters,  State  jurisdiction,  Highways 
Bridges,  Public  rights,  Water  law,  Compensation' 
Condemnation,  State  governments,  Riparian  land 
Ships,  Eminent  domain,  Remedies. 

In  Colberg,  Inc  v.  State,  67  Cal  2d  410  432  P  2d  3 
62  Cal  Rptr  401  (1967),  the  California  Supreme 
court  denied  compensation   to  a   riparian   lan- 
downer when  marine  access  from  his  shipyard  to 
deep  water  was  impaired  by  a  state  highway  bridge 
The  court  advanced  the  theory  that  state  powers 
with  respect  to  navigable  waters  were  wider  in 
scope  than  those  of  the  federal  government.  The 
holding  is  questioned  on  the  theory  that  a  taking  of 
private  property  for  public  use  must  be  compen- 
sated. Most  states  recognize  rights  of  access  as 
private   property    rights.    However,   some   courts 
adopt  a  narrow  view  of  the  right  of  access  and  hold 
that  once  the  owner  moves  into  the  river  his  right 
is  public,  subject  to  state  interference  without  com- 
pensation. A  broader  interpretation  would  prevent 
downstream  impairments.  The  right  to  use  property 
is  also  discussed.  Several  constitutional  questions 
are  raised,  including  the  Fifth  Amendment  taking 
ot  private  property.  A  state  may  not  be  liable  for  in- 
terfering with  a  private  property  right  if  it  has  spe- 
cial  powers  over   its   navigable   waters.   Injured 
riparian  landowners  may  recover  the  value  of  pro- 
perty  under  the    inverse   condemnation   theory 
(Breuel-FIa)  J 

W68-01314 


™  IX.AJE  WATER  RIGHTS  IN  FRANCE  AND 
IN  THE  EASTERN  UNITED  STATES 

Ludwik  A.  Teclaff. 

Amer  Jour  of  Comparative  Law,  Vol  1 1,  No  4  pp 

560-573,  Autumn  1962.  14  p,  40  ref. 

Descriptors:  Natural  flow  doctrine,  Civil  law 
'Riparian  rights,  'Foreign  countries,  United 
States,  Surface  waters,  Underground  streams 
Public  rights,  History,  Reasonable  use,  Industrial 
water,  'Administrative  decisions,  Riparian  land 
Streams. 

Identifiers:  Comparative  law,  France,  England 
Roman  law. 


Both  France  and  the  Eastern  United  States  adhere 
to  the  riparian  rights  doctrine  because  of  direct  in- 
fluence of  the  Code  Napoleon  as  well  as  similarities 
in  climate  and  water  supply.  In  both  countries 
rights  of  water  use  were  welded  as  closely  to  private 
property  law  as  the  nature  of  water  permitted  Lan- 
downers were  given  full  ownership  of  surface  and 
underground  water  and  restricted  but  exclusive 
rights  to  use  of  waters  of  small  streams.  Both  coun- 
tries distinguish  public  from  non-public  streams  on 
the  basis  of  navigability  and  accord  them  different 
treatment,  for  example  limiting  riparian  ownership 
to  non-public  stream  beds.  French  riparian  rights 
resemble  American  reasonable  use  rather  than 
natural  flow  doctrine,  since  no  hierarchy  of  uses  is 
set  up  and  courts  are  given  wide  discretion.  French 
administrative  law  with  respect  to  industrial  uses  of 
water  is  more  developed  than  American.  The 
author  anticipates  an  increased  role  for  public  ad- 
ministration in  both  nations  as  the  interrelationship 

?L    w$er  re,so,urces  becomes  better  understood. 

(MacMillan-FIa) 

W68-01320 


WATER  RESOURCES  LAW, 

RoscoeC.  Martin. 

'io^3^  f°r-,neW,  York>  pP  9M  15'  Syracuse  Press, 
IV60.  24  p,  29  ref. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


Descriptors-  'New  York,  'Judicial  decisions, 
♦Legislation,  Water  law,  Water  resources,  Water- 
courses (Legal),  Natural  streams,  Surface  waters, 
Percolating  water,  Domestic  water,  Reasonable 
use  Riparian  rights,  Prior  appropriation,  Adminis- 
trative decisions,  Interstate  compacts,  Administra- 
tive agencies. 

New  York's  Constitution  provides  for  the  protec- 
tion of  water  rights  via  the  property  right  clause. 
Water  rights  are  free  from  arbitrary  state  inter- 
ference.   In    addition    specific    provisions    as   to 
drainage,  canals,  reservoirs,  etc,  are  in  the  Con- 
stitution New  York's  common  law,  enunciated  by 
the  courts,  classified  waters  into  natural  watercour- 
ses and   lakes,  surface   waters,  and   percolating 
waters,  each  with  distinct  types  of  rights.  A  New 
York  riparian  landowner  has  a  right  to  continued 
flow   use  without  injuring  others  and  use  without 
being  injured.  The  author  next  discusses  uses  and 
the    rule    of   reasonableness.    Attention    is   then 
focused  on  statutes,  administrative  regulations,  in- 
terstate compacts  and  agreements.  An  appraisa  ot 
New  York  water  law  is  next.  The  common  law 
discussion  emphasizes  the  riparian  doctrine  and  its 
flexibility.  The  review  of  statuatory  law  reveals  a 
haphazard  approach  to  legislation.  New  York  lacks 
a  separate  compilation  of  water  law.  This  would  be 
inherent  in  a  total  need  of  water  resources.  The 
final  segment  deals  with  the  legal  reform  move- 
ment This  involves  a  comparison  of  riparian  and 
appropriation  systems,  especially  in  their  capacity 
to  meet  the  problems  likely  to  be  recurrent  in  New 
York.  (Breuel-Fla) 
W68-01324 

RIPARIAN  RIGHTS  •  INLAND  WATERS  • 
RIGHT  OF  AN  OWNER  OF  LAND  ABUTTING 
ON  INTER-TRACT  LAKE  TO  THE  USE  OF  THE 
ENTIRE  SURFACE, 

Robert  D.  Hartl. 

North  Dakota  Law  Rev,  Vol  37,  No  l.pp  120-122. 

Jan  1961.  3  p,  16  ref. 

Descriptors:  'Riparian  rights,  'Minnesota,  Owner- 
ship of  beds,  'Lakes,  Navigable  waters,  Judicial 
decisions.  Water  rights.  Water  law,  Watercourses 
(Legal). 

This  article  consists  of  a  commentary  on  the  deci- 
sion in  Jefferson  v  Seifert,  100  N  W  2d  269  (Minn 
1960)  which  held  that  the  plaintiff  was  entitled  to 
an  injunction  against  the  defendant  who  had 
erected  a  fence  across  a  lake.  The  trial  court  had 
held  that  the  defendant  was  entitled  to  erect  the 
fence  on  the  basis  of  his  ownership  of  the  lake  bed 
and  overlying  waters.  Various  rules  which  might 
have  applied  to  the  facts  of  the  case  are  examined. 
Some  jurisdictions,  following  the  English  rule  that 
non-navigable  lake  bottoms  are  susceptible  ot 
private  ownership,  have  restricted  use  of  the  lake 
waters  to  those  overlying  the  privately  owned  bed. 
The  article  concludes  by  praising  the  court  in  the 
instant  case  for  holding  that  a  riparian  owner  has 
the  right  to  use  the  entire  surface  of  the  lake.  (Pat- 
terson-Fla) 
W68-01328 

NAVIGABLE  WATERS  -  RIGHTS  OF  RIPARI- 
AN OWNER  HELD  NOT  TO  INCLUDE  THE 
RIGHT  TO  CONSTRUCT  A  PERMANENT  DEEP 
WATER  DOCK  INTO  LAKE  HURON, 

For  primary  bibliographic  entry  see  Field  04C. 

For  abstract,  see . 

W68-01329 


LIABILITY    FOR    DIVERSION    OF    SURFACE 

WATFRS 

For  primary  bibliographic  entry  see  Field  04C. 

For  abstract,  see . 

W68-01330 

THE  STATE  V  THE  RIPARIAN:  A  PROBLEM 
OF  WATER  USE  AND  CONTROL. 

Wash  U  L  Q.  Vol  1961,  No  3,  pp  257-271,  June 
1961.  1 5  p,  89  ref. 


Descriptors:  Water  utilization,  'Navigable  waters. 
Ownership  of  beds,  Riparian  rights,  Management, 
Regulation,  Taxes,  'Public  rights,  Water  law, 
Watercourses  (Legal),  'Water  control. 
Identifiers:  'Police  power,  'Water  management 
(Legal  aspects). 

One  of  the  most  difficult  problems  in  the  water 
management  area  lies  in  the  theory  under  which 
the  states  assert  control  over  waters  which  have 
been    privately    administered.    One    of  the    first 
problems  to  be  met  is  found  in  the  navigability  doc- 
trine  which  holds  that  the  beds  of  all  lakes  and 
streams  navigable  at  the  time  entered  the  Union  are 
held  by  the  state  in  trust  for  the  public.  The  federal 
test  of  navigability  is  based  on  suitability  for  com- 
merce,   although     state    navigability    tests    are 
generally  much  broader  and  may  serve  as  a  starting 
point  in  gaining  more  public  use  and  greater  state 
control.  An  examination  of  public  ownership  theo- 
ries reveals  that  if  they  are  combined  with  the  po- 
lice power  of  a  state,  effective  state  regulation  and 
more  public  access  can  be  achieved.  Limitations  on 
the  police  power  are  not  broad,  and  as  a  general 
proposition,  even  though  private  property  rights 
are  destroyed,  there  is  no  compensable  taking  of 
property  if  the  exercise  of  the  police  power  was 
valid.  Granting  special  tax  benefits  to  encourage 
riparians  to  permit  public  entrance  may  be  helptul 
on  a  minor  scale.  ( Patterson-Fla) 
W68-01333 

REAL  PROPERTY  -  WATERS i  AND  WATER- 
COURCES  -  LIABILITY  FOR  DAMAGE 
CAUSED  BY  OBSTRUCTION  OF  PERCOLAT- 
ING WATERS.  _.  ..-,_ 

For  primary  bibliographic  entry  see  Field  04L 

For  abstract,  see  . 

W68-01334 

URBAN  DRAINAGE:  ASPECTS  OF  PUBLIC 
AND  PRIVATE  LIABILITY, 

For  primary  bibliographic  entry  see  Field  04<_. 

For  abstract,  see  . 

W68-01335 

IMPLIED  COVENANT  TO  PROTECT  LEASED 
PREMISES  FROM  DRAINAGE  WHERE  LES- 
SEE IS  RESPONSIBLE  FOR  DRAINAGE, 

For  primary  bibliographic  entry  see  Field  04L. 

For  abstract,  see  . 

W68-OI336 

PUBLIC  RIGHTS  IN  INDIANA  WATERS, 

Graham  G.Waite. 

Ind  L  J,  Vol  37,  No  4,  pp  467-488,  Summer  1962. 

22  p,  98  ref. 

Descriptors:  Indiana,  'Ownership  of  beds, 
'Recreation,  Lakes,  Navigation,  'Riparian  rights. 
Statutes,  Easements,  'Eminent  domain,  Adminis- 
trative decisions,  Zoning,  Watercourses  (Legal), 
Right-of-way,  Judicial  decisions.  Riparian  waters. 
Identifiers:  Public  trust  doctrine. 


LIABILITY  RESULTING  FROM  ARTIFICU 
BODIES  OF  WATER. 

Iowa  L  Rev,  Vol  48,  No  4,  pp  939-954,  Summ 
1963.  1 6  p,  80  ref. 

Descriptors:  Iowa,  'Artificial  watercours 
•Water  pollution.  Legislation,  Judicial  decisioi 
•Accidents,  Safety,  Riparian  rights,  RecreatK 
Social  aspects,  Drowning,  'Hazards,  Swimmii 
Access  routes. 

Identifiers:  •Attractive  nuisance.  Restatement 
Torts,  Playground  rule,  'Children. 

The  article  basically  treats  injuries  to  children 

explores  the  attractive  nuisance  doctrine  genera 

and  then  applies  it  to  artificial  bodies  of  water.  1 

Restatement  of  Torts  position  is  analyzed  as  to 

tractive  nuisance  in  general,  and  artificial  bodiei 

water  specifically.  Other  theories  on  which  I 

downers'  liability  may  be  predicated  are  exploi 

These  are:  ( 1 )  nuisance,  (2)  strict  liability,  (3)  d 

gerous  instrumentalities,  and  (4)  the  'playgroi 

rule  which  elevates  trespassing  children  to  Ik 

sees.  The  article  points  out  that  for  the  most  | 

liability   here   must  be   based  on   the   attrac 

nuisance  concept.  The  article  concludes  that 

trend  in  attractive  nuisance  cases  seems  to 

toward  the  adoption  of  a  negligence-oriented  ( 

trine  and  the  disregard  of  the  status  of  the  cl 

After  an  intensive  examination  of  the  relevant  I 

law,  the  article  concludes  that,  at  least  in  Ic 

there  will  be  no  liability  for  injuries  arising  f 

contact  with  artificial  bodies  of  water  even 

foreseeability  test  were  applied.  The  current  i 

of  the  law  is  not  a  realistic  deterrent  to  the  i 

struction  of  artificial  bodies  of  water    (Crab 

Fla) 

W68-01338 


Public  rights  to  use  water  in  Indiana  are  of  statutory 
origin,  except  for  the  rights  of  navigation  and  fish- 
ing The  statutory  rights  apply  only  to  lakes  and  do 
not  apply  to  streams  at  all.  Thus,  even  though 
streams  that  are  useful  have  been  declared  to  be 
public  water,  only  the  narrow  rights  of  public  use 
created  by  the  Indiana  Supreme  Court  exist  on 
streams.  The  meaning  of  the  statutes  is  clouded  by 
obscure  language.  The  statutes  are  of  doubtful  con- 
stitutionality since  no  compensation  to  riparians 
situated  on  formerly  private  lakes  is  provided, 
although  the  state  has  the  right  to  make  such  lakes 
available  for  public  use.  In  fact,  the  rights  made 
available  under  the  statutes  have  not  been  imple- 
mented administratively.  The  fact  that  Indiana 
water  rights  are  statutory  leaves  the  sportsman  in  a 
bad  position  because  amendments  may  alter  the 
law  easily,  where  in  the  case  of  court-made  law, 
stare  decisis,  tends  to  resist  change.  The  article  also 
summarizes  the  early  case  law  of  public  rights  in  In- 
diana water.  (Crabtree-Fla) 
W68-01337 


HIGHWAYS  -  FLOOD  DAMAGE  -  PROPO 
MODIFICATION  OF  COMMON  ENEMY  Rl) 
For  primary  bibliographic  entry  see  Field  04L. 
For  abstract,  see . 
W68-01339 


COMMON,  PUBLIC,  AND  PRIVATE  THING 
LOUISIANA:     CIVILIAN     TRADITION 
MODERN  PRACTICE  (WATERBODIES), 

A.  N.  Yiannopoulos. 

La  L  Rev,  Vol  21,  No  4,  pp  697-748.  June  196 

p.  246  ref. 

Descriptors:  'Civil  law.  'Water  law,  'Louis 
•Watercourses   (Legal),   Riparian    rights,  F 
rights.     Usufructuary     right,    Accretion    (1 
aspects),    Lakes.    Rivers,    Ownership    of 
Navigable  waters.  Bayous. 
Identifiers:  'Louisiana  Civil  Code. 

The  provision  of  the  Louisiana  Civil  Code  ( 

guishing  between  things  public  and  private  i» 

be  read  in  conjunction  with  another  section,  i 

divides  things  into  common,  public,  and  pi 

Thus  the  first  distinction  indicates  which  ( 

things  in  the  latter  categories  are  susceptil 

ownership  and  which  are  not.  Common  tnini 

susceptible  of  ownership  include  running  wat< 

sea  ie  the  Gulf  of  Mexico  and  Lake  Pontchai 

and  the  seashore.  Problems  in  classifying 

things  in  this  manner,  eg,  whether  marshlam 

bayous  are  included  in  the  term  sea.  are  disc 

Among  public  things  not  susceptible  of  own 

are   navigable   rivers  and  their  beds,  and 

navigable  waters  such  as  lakes,  bays  and  » 

Problems  involved  in  assertion  of  state  own 

of  the  beds  of  these  waterbodies.  and  land  J 

by    alluvion   and    dereliction,   are    discuss 

highway  of  commerce  test  is  used  to  det< 

navigability.  A  thing  in  the  private  domain 

has  been  given  to  public  use  is  the  bank  ot  a  r 

ble  river.  While  ownership  of  such  banks  is 

in  the  riparian  landowner,  use  of  the  banks  i! 

public  by  the  Code.  (Patterson-Fla) 

W68-01340 
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ER  SUPPLY  ACT  OF  1958. 

SC  sec  390b  (1964).  2  p  (72  Stat  319). 

riptors:  'Legislation,  Federal  government, 
government,  *Water  resources  development, 
(governments.  Water  supply,  *  Water  storage, 
srvoir  storage.  Cities,  Industries,  Municipal 

ifiers:  *  Water  Supply  Act  of  1 95  8 . 

ressional  policy  is  declared  to  be  that  the 
opment  of  water  supplies  for  domestic,  mu- 
ll, and  industrial  and  other  purposes  should  be 
nary  responsibility  of  the  states  and  localities, 
tat  the  federal  government,  in  developing  pro- 
should  cooperate  fully  with  them.  Water 
;e  for  present  or  future  anticipated  demands 
unicipal  or  industrial  water  is  authorized  in 
of  Engineers  and  Bureau  of  Reclamation 
voirs.  The  cost  of  any  construction  or  modifi- 
i  for  such  purposes  must  be  paid  by  the  State 
al  interest  involved.  Provisions  are  made  for 
payment.  Costs  for  anticipated  future  de- 
>  may  not  exceed  30%  of  the  entire  estimated 
f  the  project.  Major  changes  in  federal  pro- 
may  be  made  only  with  congressional  ap- 
I.  (Williams-Fla)  V 

)1342 


!  CURRENT   AND   PROPOSED   WATER- 
TS    LEGISLATION    IN    THE    EASTERN 

ES, 

J  of  Iowa,  Iowa  City. 

I  H.Ellis. 

L  Rev,  Vol  41,  No  2,  pp  237-263,  Winter 

27  p,  64  ref. 

ptors:  'Legislation,  'Prior  appropriation, 
an  rights,  Administrative  agencies,  Adminis- 
i,  Water  law,  Legal  aspects,  'Permits, 
nsin,  Arkansas,  North  Carolina,  South 
na,  Michigan,  Minnesota,  Streamflow,  Diver- 
Planning,  Water  resources,  Development, 
iers:  Constitutional  aspects,  Vested  rights. 

g  water-rights  legislation  is  reviewed  with 
sis  on  the  Wisconsin,  Minnesota  and  North 
la  permit  systems.  Proposals  in  5  states 
would  place  regulation  in  the  hands  of  ad- 
ative  agencies  and  introduce  some  elements 
prior  appropriation  system  are  examined.  A 
Carolina  bill  purported  to  establish  the  doc- 
f  prior  appropriation  with  respect  to  surface 
ourses,  excepting  domestic  uses  and  vested 
A  North  Carolina  bill  was  essentially  similar, 
kansas  bill  sought  to  establish  a  prior  ap- 
ition  system  excepting  domestic  uses,  and 
ng  that  priority  in  time  would  give  superior 
A  commission  was  to  refuse  appropriations 
:re  in  conflict  with  the  public  interest.  The 
mited  bill  was  Michigan's.  It  made  riparian 
ind  other  uses  vested  rights,  with  excess 
ubject  to  appropriation.  Wisconsin's  bill  ap- 
o  both  surface  watercourses  and  ground- 
and  granted  broad  powers  to  the  agency 
would  administer  it.  A  comparison  of  the 
e  of  prior  appropriation  and  the  doctrine  of 
i  rights  is  given.  Minimum  necessary  legisla- 
tes and  constitutional  problems  are  out- 
and  several  other  considerations  are 
'■d.  (Williams-Fla) 
1347 


*     LAW      AND     POLICY      IN      THE 

i  of  Law  and  Government,  College  of  Law 
i  Univ.,  Athens. 

:r  Law  and  Policy  in  the  Southeast,  pp  1- 
61.  338  p,  3  append,  342  ref. 

tors:  Water  law,  'Southeast  US,  'Water 
Legislation,  Water  utilization,  Surface 
Groundwater,  Riparian  rights,  Water  pollu- 
ntrol,  Administration,  Local  governments, 
Sovernments,    Low    flow,    Impoundments, 


Planning,  Economics,  North  Carolina,  Florida,  Ad- 
ministrative agencies,  Mississippi. 

The  papers  are  compiled  to  form  a  composite  of 
the  major  problems  and  solutions  relating  to  water 
control  and  use  in  the  Southeast.  The  first  paper 
covers  the  common  law  as  to  the  use  of  surface  and 
ground  waters.  Another  paper  surveys  the  statutes 
in  each  of  the  Southeastern  states  which  govern  the 
administration  of  water  use.  The  Iowa  system  and  a 
model  act  are  included.  Mississippi  law  and  ad- 
ministration is  the  subject  of  a  separate  study. 
Three  papers  are  devoted  to  water  pollution  con- 
trol programs  stressing  the  legal  bases  for  control 
and  North  Carolina  programs.  Water  use  law  in  a 
specific  region  of  North  Carolina  is  also  examined 
with  emphasis  on  certain  arrangements  made  by 
the  users  to  guarantee  their  supply.  The  economics 
of  water  use  are  also  covered.  A  section  is  devoted 
to  water  regulation  in  local  areas  by  federal,  state, 
and  local  governments  and  districts.  Florida  is  the 
subject  of  one  paper  emphasizing  the  administra- 
tion of  water  laws  by  a  state  board.  In  addition,  a 
paper  presents  the  laws  of  minimum  stream  flows 
and  impoundments.  The  final  article  is  devoted  to 
planning  and  the  U  S  Study  Commission.  (Breuel- 

W68-01348 


COMMON  LAW  RULES  REGARDING  THE  USE 
OF  SURFACE  AND  GROUND  WATER  IN  THE 
SOUTHEASTERN  STATES, 

Institute  of  Law  and  Government,  School  of  Law, 

Georgia  Univ.,  Athens. 

Royal  G.  Shannonhouse. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  6-23 

1961.  17  p,  94  ref. 

Descriptors:  Water  law,  'Surface  waters,  'Ground 
water,  'Southeast  US,  Riparian  rights,  Reasonable 
use,  Natural  flow  doctrine,  Watercourses  (Legal), 
Underground  streams,  Beds,  Obstruction  to  flow, 
Impoundments,  Diversion,  Surface  runoff,  Repul- 
sion (Legal  aspects),  Dams,  Civil  law.  Lakes, 
Ponds,  Riparian  land. 

The  paper  is  devoted  to  the  common  law  of  natural, 
nonnavigable  watercourses,  both  above  and  below 
the  earth's  surface.  Within  the  description  of  water- 
courses are  subterranean  streams  and  streams  as 
boundaries.  The  riparian  interest  depends  on 
ownership  of  land.  The  riparian  doctrine  is  a  natu- 
ral flow  subject  to  reasonable  use  doctrine. 
Generally,  a  riparian  owner  is  not  liable  for  natural 
obstructions.  Artificial  obstructions  are  governed 
by  a  rule  of  equal  rights  of  other  riparian  owners. 
Dams,  impoundments,  diversions,  and  obstructions 
are  discussed.  Diffused  surface  water  is  defined  and 
distinguished  from  flood  waters.  There  are  two 
general  rules  as  to  diffused  surface  waters,  the  com- 
mon enemy  and  the  civil  law.  A  discussion  of 
streets  and  sewers  and  the  accompanying  liability 
for  negligence  or  damage  is  included.  Definitions  of 
lakes  and  ponds  are  given  along  with  a  discussion  of 
littoral  ownership.  The  usual  rule  is  one  of  ratable 
ownership  with  other  littoral  owners.  Beds  of  non- 
navigable  lakes  and  ponds  are  subject  to  private 
ownership.  The  rights  and  duties  of  owners  of  lake 
beds  and  littoral  properties  are  discussed 
W68-01349 


STATUTES  FOR  ADMINISTERING  WATER 
USE  IN  THE  SOUTHEAST, 

Institute  of  Law  and  Government,  School  of  Law, 

Georgia  Univ.,  Athens. 

Robert  H.  Marquis. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  25- 

45,  1961.  20p, 46  ref. 

Descriptors:  'Legislation,  'Administration, 
'Riparian  rights,  'Water  utilization,  Southeast  U  S, 
Prior  appropriation,  Administrative  agencies, 
Diversion,  Water  resources  development,  Natural 
flow  doctrine,  Reasonable  use,  Domestic  water, 
Docks,  Water  storage,  Iowa,  Michigan,  Water  per- 
mits, Irrigation  permits,  Water  law. 


Water  use  statutes  have  made  relatively  little 
change  in  the  common  law  in  the  Southeast.  In 
Alabama,  several  statutes  alter  the  common  law, 
including  one  which  broadens  the  rule  against 
diversion,  another  governing  the  right  to  wharf  and 
change  tolls.  Florida  has  altered  the  common  law 
more  than  any  other  Southeastern  state,  still  keep- 
ing within  the  riparian  system.  The  State  Board  of 
Conservation  within  the  Department  of  Water 
Resources  is  crucial  to  Florida  water  law.  Georgia 
statutes  have  little  effect  on  the  common  law  but 
they  are  studying  water  problems.  Kentucky  fol- 
lows the  natural  flow  rather  than  the  reasonable  use 
doctrine.  Mississippi  follows  the  prior  appropria- 
tion rather  than  the  riparian  rights  system.  North 
Carolina  has  a  few  statuatory  modifications  of  the 
common  law.  South  Carolina  is  entirely  common 
law  governed.  Tennessee,  while  retaining  the  com- 
mon law,  actively  continues  study  of  problems.  Vir- 
ginia has  a  detailed  statuatory  scheme.  Also 
discussed  is  the  Iowa  System  of  Water  Administra- 
tion, which  centers  around  a  representative  coun- 
cil. The  University  of  Michigan  Model  Act  is 
analyzed  with  emphasis  on  permits  and  procedures. 
The  final  segment  is  devoted  to  an  analysis  of  the 
permit  system. 
W68-01350 


MISSISSIPPI  WATER-USE  LAWS  AND  AD- 
MINISTRATION, 

Institute  of  Law  and  Government,  School  of  Law, 

Georgia  Univ.,  Athens. 

Samuel  A.  Thompson. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  47- 

64,  1961.  17  p,  22  ref. 

Descriptors:  'Mississippi,  'Legislation,  'Prior  ap- 
propriation, 'Administration,  Administrative  agen- 
cies, Administrative  decisions,  Water  law,  Surface 
waters,  Beneficial  use,  Priorities,  Regulated  flow, 
Natural  flow,  Water  permits,  Average  flow. 

Interest  in  Mississippi  water  use  and  supply 
problems  was  prompted  by  drought  from  1952  to 
1956.  Studies  showed  the  present  riparian  system 
inadequate.  The  Mississippi  Inter-Organizational 
Committee  on  Water  Resources  was  formed  to 
study  the  problems  and  issue  a  report.  Legislation 
resulted  in  the  creation  of  the  Mississippi  Water 
Resource  Policy  Commission  which  moved  for 
more  legislation  in  water  law  areas.  In  1956,  the 
Mississippi  Water  Rights  Law  was  passed,  which 
pertains  to  surface  waters.  A  Board  administers  the 
Act,  with  legal  assistance  of  the  Attorney  General. 
The  Act  provides  for  prior  appropriation  and 
beneficial  use.  Priorities  for  use  are  not  established 
except  that  domestic  users  may  acquire  an  ap- 
propriative  right.  Priorities  in  time  are  covered  by 
amendments  after  the  Act.  Minimum  flow  regula- 
tion questions  also  come  under  the  statute.  Public 
notice  must  precede  a  permit  grant.  Other  topics 
discussed  are  the  right  to  fill,  irrigate,  divert,  and 
control  of  the  average  minimum  flow.  The  legisla- 
ture has  protected  the  average  minimum  flow  of 
streams.  Recent  amendment  proposals  and  enact- 
ments are  also  discussed. 
W68-01351 


LEGAL  BASIS  FOR  WATER  POLLUTION  CON- 
TROL, 

Institute  of  Law  and  Government,  School  of  Law, 

Georgia  Univ.,  Athens. 

Roddey  M.  Ligon. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  88- 

1 13,  1961.  25  p.  V 

Descriptors:  'Water  law,  'Water  pollution  control, 
'Legislation,  'Administration,  State  governments, 
State  jurisdiction,  Judicial  decisions,  Public  health, 
Administrative  agencies,  Water  quality  control! 
Remedies,  Inspection,  Water  policy,  Water  pollu- 
tion. 

Stream  pollution  control  is  not  a  recent  develop- 
ment, but  since  the  end  of  World  War  II,  increased 
pollution  has  prompted  renewed  legislation  interest 
and  action.  Water  pollution  control  legislation  may 
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be  enacted  by  state  legislatures  via  the  police 
power  Judicial  decisions  supporting  this  conten- 
tion are  given.  A  model  control  act  is  presented  and 
discussed  by  sections.  Sections  recommended  in- 
clude a  statement  of  policy  and  definitions.  An  au- 
tonomous agency  should  be  organized  to  regulate 
the  pollution  program.  The  specific  agencies  ot 
several  states  are  discussed.  The  most  important 
section  should  define  the  powers  and  duties  of  the 
agency.  Another  section  of  importance  is  the 
prohibition  of  pollution  actions  and  granting  of  per- 
mit powers  to  the  agency.  Procedural  require- 
ments, especially  pertaining  to  hearings  before  the 
agency  should  be  specifically  provided  for  in  the 
act  The  agency  must  comply  with  constitutional 
due  process.  Enforcement  of  agency  decisions  and 
orders  may  be  civil  or  criminal  law  oriented.  In  the 
conclusion,  the  author  recommends  frequent  reex- 
amination of  water  pollution  laws. 
W68-01352 

WATER  POLLUTION  CONTROL  IN  NORTH 
CAROLINA,  _  „         ,. 

Institute  of  Law  and  Government,  College  ot  Law, 

Georgia  Univ.,  Athens. 

Wilbur  E.  Long. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  114- 

123, 1961.  lOp. 

Descriptors:  *North  Carolina,  *Water  pollution 
control,  'Legislation,  'Administration,  Pollution 
abatement,  Water  quality  control,  Surface  waters, 
Public  health.  Classification,  Permits,  Asministra- 
tive  agencies,  Planning. 

North  Carolina  has  an  abundant  yet  fixed  volume 
and  amount  of  water  assets.  The  various  uses  of 
water  increase.  Conservation  depends  to  a  large 
degree  on  reuse,  which  raises  the  problem  of  pollu- 
tion control.  Legislation  protecting  the  public 
water  supply  in  North  Carolina  began  in  18V3. 
Despite  frequent  amendments  and  new  legislation, 
reexamination  is  necessary.  The  present  law  was 
passed  in  195 1 .  The  state  assumes  responsibility  tor 
the  water  quality.  The  State  Stream  Sanitation 
Committee  established  classifications  for  fresh  sur- 
face waters.  Future  classifications  are  up  to  this 
same  body,  and  must  be  done  on  an  entire  river 
basin  at  a  time.  This  involves  surveying,  sampling, 
public  hearings,  planning,  and  the  granting  of  per- 
mits The  key  element  is  the  Comprehensive  Pollu- 
tion Abatement  Plan.  At  present  (1961),  81  per 
cent  of  North  Carolina's  fresh  surface  water  area 
has  been  classified.  The  author  includes  projections 
for  the  future  about  North  Carolina's  pollution 
control. 
W68-01353 


terest  in  continuation  of  water  usage.  Judicial  deci- 
sions are  provided.  The  law  as  to  diversion  is 
presented  and  analyzed  with  emphasis  on  legisla- 
tion. This  raises  a  constitutional  problem.  As  to 
remedies,  the  legislation  in  North  Carolina  may  ef- 
fect injunctions.  The  final  consideration  is  the  ex- 
isting policy  of  the  law  of  North  Carolina,  with  ex- 
amples. Appendixes  pertaining  to  information 
gathering,  sample  questionnaires,  maps  and  tables 
of  self  supplied  industries  are  included. 
W68-01354 


WATER  USE  LAW  IN  ACTION, 

Institute  of  Law  and  Government,  College  of  Law, 

U  of  Georgia,  Athens. 

Milton  S.  Heath,  Jr. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  132- 

174, 1961.  42  p,  3  append. 

Descriptors:  'Water  law,  'Water  utilization, 
♦North  Carolina,  *Water  users.  Municipal  water, 
Water  supply,  Irrigation,  Industrial  water,  Recrea- 
tion demand,  Water  rights,  Land  tenure.  Riparian 
land,  Judicial  decisions,  Remedies,  Federal  govern- 
ment. Administrative  agencies,  Legislation,  Institu- 
tions, Riparian  rights,  Water  policy. 

Emphasis  is  on  water  user  arrangements  particu- 
larly those  in  the  Research  Triangle  Region  in 
North  Carolina,  encompassing  Durham,  Orange, 
and  Wake  Counties.  A  description  of  the  region  is 
given  including  physical  and  economic  charac- 
teristics. The  water  users  are  municipal,  agricul- 
tural (primarily  irrigation),  industrial,  and  recrea- 
tional. Water  rights  of  two  of  the  above  users  is 
discussed,  municipal  and  irrigational.  In  addition, 
the  Corps  of  Engineers  and  the  United  States  Soil 
Conservation  Service  are  noted  under  water  rights. 
Also  considered  are  the  effects  of  existing  laws  and 
institutions  on  water  sources  and  economic  growth, 
especially  the  riparian  system  and  the  public  in- 


REGULATION  OF  WATER  USE  IN  LOCAL 
AREAS  BY  STATE  OR  LOCAL  GOVERN- 
MENTS AND  DISTRICTS, 

Institute  of  Law  and  Government,  College  ot  Law, 

Georgia  Univ,  Athens. 

Harold  H.  Ellis. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  238- 

284,  1961.  46p,  1  Href. 

Descriptors:  'Water  law,  'Legislation,  'Local 
governments,  'State  governments.  Water  districts, 
Administrative  agencies.  Administration,  Bounda- 
ries (Property),  Surface  waters,  Groundwater, 
Water  utilization,  Watercourses  (Legal),  Regula- 
tion, Political  aspects.  Water  permits,  Water  pol- 
icy. 

Eastern   water  problems  are   due   to  decreasing 
abundance.  Regulation  in  local  areas  may  be  ac- 
complished by  state  agencies.  Some  state  statutes 
such  as  New  Jersey's,  exempt  certain  uses  and 
create  an  agency  to  delineate  such  uses.  Similar 
legislation  has  been  enacted  in  Indiana  and  Hawaii, 
the  latter  to  ground  water  only.  Florida  legislation 
extends  to  both  surface  and  groundwater.  Alterna- 
tives to  the  above  legislation  are  found  in  a  Wiscon- 
sin proposal.  Another  alternative  is  found  in  North 
Carolina's  pollution  control  program.  Regulation 
may  also  be  by  local  districts  or  governments,  such 
as  conservation,  watershed,  and  irrigation  districts. 
Examples  are  drawn  from  Illinois.  Texas,  Florida, 
North  Carolina.  Another  category  is  the  regulation 
of  use   of  water    resources   developed   by   local 
governments  or  districts.  While  such  resource  uses 
may  continue  under  existing  water  rights  systems, 
new  rules  and  regulations  may  be  added.  Emphasis 
is  placed  on  state  enabling  legislation  such  as  that 
found  in  Ohio.  Indiana,  Florida,  and  Illinois  legisla- 
tion   is   also   considered.    The   final   segment   is 
devoted    to    possible    constitutional    questions. 
Emphasis  is  placed  on  draftsmanship  to  avoid  such 
problems  as  due  process  and  state  powers. 
W68-01355 

EASTERN  LAWS  CONCERNING  MINIMUM 
STREAM  FLOWS  AND  IMPOUNDMENTS, 

Institute  of  Law  and  Government,  College  of  Law, 

U  of  Georgia,  Athens. 

Frank  E.  Maloney. 

In  Water  Law  and  Policy  in  the  Southeast,  pp  294- 

322,  1961.  28  p.  69  ref. 

Descriptors:  'Low  flow,  'Impoundments,  'Water 
law  'Riparian  rights,  Low  flow  augmentation,  His- 
tory, Administrative  agencies.  Navigable  waters. 
Interstate  compacts,  Water  pollution  control. 
Legislation,  Permits.  Withdrawal.  Federal  govern- 
ment, Water  storage,  Flood  cpntrol.  Irrigation, 
Small  watersheds. 


Historically,  most  eastern  states  followed  the  natu- 
ral flow  doctrine  which  eliminated  the  minimum 
flow  problem  because  the  lower  owner  could  de- 
mand the  entire  flow.  The  reasonable  use  doctrine 
changed  this  situation.  Some  basic  problems  which 
may  exist  when  drawing  a  stream  toward  its 
minimum  flow  include  navigability  requirements, 
interstate  compacts,  pollution  control,  and  protec- 
tion offish  and  wildlife.  Physical  problems  include 
numerical  determinations  of  minimum  flow  mea- 
surement methods,  and  groundwater  percolation. 
Permit  systems  suffer  from  a  lack  of  flexibility.  One 
solution  is  the  permissive  permit  found  in  Florida^ 
Permit  issuance  hearings  are  both  mandatory  and 
permissive.  Enforcement  of  permit  systems  is  also 
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discussed.  Irrigation  impoundments  are  related 
minimum  stream,  flows.  Some  impoundm 
legislation  allows  for  withdrawal  permits.  Storag 
the  best  way  to  utilize  existing  water  supplies  wl 
maintaining  minimum  flows.  The  federal  gov* 
ment  is  active  in  several  impoundment  areas 
eluding  power  development,  flood  control,  irr 
tion,  and  water  control  projects.  A  crucial  c 
sideration  in  these  areas  is  whether  federal  or  s 
law  applies,  and  the  overall  status  of  the  state 
the  conclusion,  the  interrelationship  of  minin 
stream  flows  and  impoundments  is  stressed. 
W68-01357 

WATER  RESOURCES  PLANNING  IN  1 
SOUTHEASTERN  UNITED  STATES, 

Institute  of  Law  and  Government,  School  of  I 

U  of  Georgia,  Athens. 

J.W.Woodruff,  Jr. 

In  Water  Law  and  Policy  in  the  Southeast,  pp 

338,1961.  lip. 

Descriptors:  'Planning,         'Administra 

•Southeast  U  S,  Water  resources,  Legisla 
Water  law,  Water  policy,  Land  resources.  Proj 
Economic  feasibility,  Water  pollution  control, 
face  waters. 

Water  resources  planning  should  meet  fi 
needs.  Water  is  the  key  to  population  growth. 
United  States  Study  Commission,  Southeast  I 
Basins  has  a  new  approach  to  river  basin  plan 
The  Commission  aims  to  maximize  benefits  I 
study  area,  which  is  88,000  square  mil* 
Alabama,  Florida,  Georgia,  and  South  Cat 
and  200  square  miles  in  North  Carolina  The  a 
lists  eleven  functions  of  the  Commission,  p 
twelfth  which  is  a  catch-all  phrase.  Equal  eraj 
is  on  land  and  water.  The  Commission  is  a  pla 
group,  given  a  great  deal  of  flexibility  and  I 
Work  is  done  with  federal,  state,  and  local 
cies,  particularly  in  the  research  area.  Then 
four  step  approach  to  planning;  first,  an  invt 
of  resources;  second,  a  projection  of  future  I 
third  single  purpose  plans,  fourth,  an  overall 
prehensive  plan.  The  policies  and  guidelines 
Commission  are  outlined.  Water  pollution 
necessary  area  of  concern.  The  Commission 
to  maximize  the  use  of  streams  and  basins 
the  bounds  of  state  water  laws. 
W68-01358 

WATER  PURITY:  A  STUDY  IN  LEGAL 
TROL  OF  NATURAL  RESOURCES, 

For  primary  bibliographic  entry  see  Field  051 

For  abstract,  see 

W68-01360 

WATER  PURITY:  A  STUDY  IN  LEGAL 
TROL  OF  NATURAL  RESOURCES, 

Earl  F.  Murphy 

Wisconsin  Univ.  Press,  Madison,  pp  i-M, 

209  p. 

Descriptors:  'Wisconsin,  'Adminisl 
•Legislation,  'Conservation,  Water  uWi 
Planning,  Water  resources.  Public  benefil 
ministrative  agencies.  Financing.  Federal  ) 
ment.  Political  aspects,  Economics.  Social  a 
Legal  aspects,  State  governments.  Water  po 
Water  pollution  control.  Public  health. 


The  uses  of  water  resources  are  becomin 
diversified  and  intensified.  Economic  plann 
investment  is  more  important  in  the 
resources  development  area.  The  notion  t 
resources  were  unlimited  no  longer  exists  ai 
provisions  for  resource  protection  are 
prevalent  Water  is  exhaustible  and  it  doesi 
itself  to  substitution.  There  has  also  evi 
public  interest  concept.  Resource  utilizatwi 
sidered  in  terms  of  replenishment  and  dest 
The  administrative  process  in  Wisconsin  hi 
cooperation  with  government  in  the  resourc 
Wisconsin's  legislature  and  judiciary  is  disc 
conjunction    with    the    administrative    | 
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lative  appropriations  are  also  covered.  Cen- 
idministration  in  Wisconsin  reveals  effective 

without  a  single  agency  and  without  official 
sst  group  representation  in  the  agency.  A  pri- 

state  interest  lies  in  conservation.  The  com- 
e  representing  state  agencies  is  discussed,  as  is 
ivil  service  tenure.  Wisconsin  compacts  and 
al  legislation  is  also  mentioned.  Federal  and 
cooperation  is  urged,  as  is  the  thoughtful  crea- 
of  administrative  agencies  to  avoid  abuse, 
cal  control  agencies  are  necessary  in  the  area 
:ulation  of  physical  resources. 
01361 


JS  OF  RESOURCE  REGULATION, 

r.  Murphy. 

iter  Purity:  A  Study  in  Legal  Control  of  Natu- 
esources,  pp  3-22,  Wisconsin  Univ.  Press, 
ion,  1961.  I9p,37ref. 

•iptors:  'Wisconsin,  *Water  pollution  control, 
ory,  *Water  resources.  Water  utilization, 
lology,  Water  management  (Administrative), 
trial  wastes,  Water  pollution,  Surface  waters, 
ndwater,  Sedimentation,  Water  law,  State 
nments.  Federal  government,  Legislation, 
nistration,  Water  quality  control. 

irce  utilization  and  regulation  depends  on  the 
tion  of  any  given  period  of  time.  Eleventh  and 
:enth  century  England  comparisons  serve  as 
(ample.  England's  impact  on  America  is 
ised.  Resources  are  either  exhaustible 
gh  use  or  replenishable.  The  rate  of  use  of 
rces  should  be  gauged  in  relation  to 
ological  developments.  A  discussion  of  water 
mption  follows.  Water  pollution  adds  to 
;ms  of  decreasing  supply.  Another  problem 
;en  irresponsible  management.  Two  views  of 

pollution  control  are  discussed.  Industrial 

is  considered  in  terms  of  cost  of  abatement. 

sediment  is  found  naturally  in  all  streams, 
lation  of  water  pollution  would  reduce  the 

from  sedimentation.  Water  pollution  and 
d  waters  are  discussed.  Water  purity  became 
il  concern  of  both  state  and  federal  govern- 
i  in  the  nineteenth  century.  While  the 
iites  of  quality  control  existed  in  the  1950's, 
ion  abounded.  Greater  governmental  powers 
ed.  However,  the  Federal  government 
red  to  leave  the  work  to  the  states.  A  survey 
eral  activity,  both  legislative  and  administra- 
bllows.  The  purpose  of  this  book  then  is  to 
a  case  study  of  water  purification  efforts  in 
lie  of  Wisconsin. 
01362 


<GES  IN  RESOURCE  MANAGEMENT, 

.  Murphy. 

ter  Purity:  A  Study  in  Legal  Control  of  Natu- 
;sources,  pp  23-46,  Wisconsin  Univ.  Press, 
on,  1961.  23  p,  63  ref. 

iptors:  *Water  management  (Administra- 
'Water  purification,  'Wisconsin,  *  Water 
ion  control,  History,  Water  pollution, 
;e,  Industrial  wastes,  Technology,  Public 
I  Profit,  Environmental  sanitation,  Sewage 
tent,  Administration,  Administrative  agen- 
Human  diseases,  Cities,  Political  aspects, 
al  government. 

9th  Century  can  be  studied  to  determine  a 
wide  pattern  as  to  water  problems  which  car- 
ver to  the  present,  lndustraiization  is  crucial 
i  period.  Wisconsin  was  market  oriented,  as  a 
of  the  commercial  revolution.  Water  became 
>loited  commodity; .water  pollution  increased. 
t)  is  discussed.  Major  pollution  sources  were 
:ipal  sewage  and  industrial  wastes, 
lological  developments  met  with  resistance 
;  acceptance.  This  reluctance  was  charac- 
c  of  both  private  and  municipal  enterprises, 
lemand  for  purification  came  from  the  popu- 
mcluding  women's  leagues  and  writers.  Loss 
ofits  also  impeded  purification  efforts.  The 
'f  public  health  agencies  in  the  area  of  sanita- 


tion is  discussed.  Sewage  treatment  was  hampered 
by  insufficient  data  and  high  costs.  Taxpayers 
favored  low  cost  programs.  Industrial  pollution 
control  likewise  suffered  from  economic  and 
technological  restraints.  Another  problem  recog- 
nized in  Wisconsin  was  a  lack  of  public  knowledge 
as  to  conditions  and  treatments.  Political  ex- 
pedience was  yet  another  hurdle  to  water  purifica- 
tion, as  was  public  apathy.  The  attitude  of  the 
American  must  be  considered  before  embarking  on 
any  water  resource  development. 
W68-01363 


TRANSITION  TO  CENTRAL  ADMINISTRA- 
TIVE CONTROL, 

Earl  F.  Murphy. 

In  Water  Purity:  A  Study  in  Legal  Control  of  Natu- 
ral Resources,  pp  47-70,  Wisconsin  Univ.  Press, 
Madison,  1961.23  p,  70  ref. 

Descriptors:  'Wisconsin,  'Administration,  'Local 
governments,  History,  'Legislation,  Water  pollu- 
tion, Water  pollution  control,  Water  purification, 
Water  law,  Mills,  Administrative  agencies,  Sewage, 
Decision  making,  Cities,  Water  supply,  Remedies, 
Judicial  decisions. 

Nineteenth  century  case  law  served  as  a  restraint  of 
water  pollution,  but  only  after  litigation  or  damage 
was  done.  A  large  volume  of  statutes  also  existed, 
but  they  were  inadequate.  Earliest  pollution  con- 
trol in  Wisconsin  was  aimed  at  industry.  However, 
legislation  was  often  at  the  source  of  pollution  such 
as  in  permitting  mineral  exploitation  and  pollution 
in  return  for  rapid  cash  gains.  The  mill  acts  are 
discussed.  English  statutes  aimed  at  industrial  pol- 
lution control  during  this  period  are  also  covered. 
Pollution  control  was  largely  dependent  on  local  ef- 
forts, despite  the  history  of  royal  perogative.  Reas- 
sertion  of  central  authority  was  made  possible  by 
the  power  of  the  Legislature.  The  Wisconsin 
legislature  enacted  its  policies  via  local  board  and 
officials.  Legislation  covered  sewers,  watercourses, 
public  water  systems,  etc.  Municipalities  were 
given  increasing  responsibilities  in  purification 
areas.  One  of  the  unfavorable  results  of  this  empha- 
sis on  local  activity  was  the  problems  of  administra- 
tion. The  extent  of  central  control  was  a  recurring 
question.  Heavy  reliance  on  the  judicial  system 
resulted.  But  this  merely  raised  new  questions  of 
administrative  control  and  remedies  at  law.  This  in- 
adequacy of  the  judicial  process  and  remedy 
reawakened  the  need  for  central  authority. 
W68-01364 


DEVELOPMENT  OF  CENTRAL  ADMINIS- 
TRATING CONTROL, 

Earl  F.  Murphy. 

In  Water  Purity:  A  Study  in  Legal  Control  of  Natu- 
ral Resources,  pp  71-94,  Wisconsin  Univ.  Press, 
Madison,  1961.23  p,  63  ref. 

Descriptors:  'Wisconsin,  'Administration, 
'Legislation,  'Water  pollution,  Water  pollution 
control,  Administrative  agencies,  Public  health, 
History,  Political  aspects,  Local  governments, 
Water  quality,  Water  purification,  Sewage  treat- 
ment, Conservation,  Federal  government,  State  ju- 
risdiction, Cities,  Water  quality  control,  Recreation 
wastes. 

The  historical  origins  of  central  state  agencies  are 
introduced.  After  the  Civil  War,  state  health  boards 
appeared  as  the  first  agencies,  such  as  in  Wisconsin 
in  1 876,  with  the  State  Board  of  Health.  This  board 
suffered  from  insufficient  public  support,  funds, 
and  political  interest.  Reports  by  the  Board  show- 
ing pollution  were  ignored  or  attacked  by  mu- 
nicipalities and  the  public.  Recommendations  fell 
by  the  wayside.  After  the  turn  of  the  century, 
greater  jurisdictional  powers  over  water  supply  and 
sewage  systems  were  given  to  the  Board.  Constant 
pressures  eventually  resulted  in  greater  powers  and 
new  bureaus,  such  as  sanitary  engineering.  In  1919, 
the  Board's  efforts  resulted  in  a  comprehensive 
water  pollution  act.  Soil  conservation  and  fisheries 
commissioners  assisted  the  Board.  A  new  conserva- 


tion commission  was  created,  which  concerned  it- 
self with  water  pollution.  Administrative  difficulties 
which  arose  were  solved  by  greater  centralization. 
In  1933,  attitude  changes  in  the  federal  govern- 
ment furthered  pollution  control  activities.  But  an 
impetus  at  the  federal  level  faltered  due  to  the 
diversion  of  war  and  complacency.  The  next  phase 
of  Wisconsin  development  centers  on  the  activities 
of  the  Izaak  Walton  League  of  America.  Legisla- 
tion was  the  final  product. 
W68-01365 


OPERATION  OF  THE  STATE  CENTRAL  AD- 
MINISTRATIVE AGENCY, 

Earl  F.  Murphy. 

In  Water  Purity:  A  Study  in  Legal  Control  of  Natu- 
ral Resources,  pp  95-130,  Wisconsin  Univ.  Press, 
Madison,  1961.  35  p,  91  ref. 

Descriptors:  'Wisconsin,  'Administration,  'Ad- 
ministrative agencies,  'Water  pollution  control, 
Water  pollution,  Sewage,  Foods,  Forests,  Forest 
management,  Industrial  wastes,  Public  health, 
Publications,  Legislation,  Judicial  decisions,  State 
jurisdiction,  Conservation,  Financing,  Costs, 
Taxes. 

Wisconsin  pollution  control  rests  with  four  state 
agencies  governed  by  regulations  growing  out  of  a 
conscious  division  of  responsibility,  and  a  central 
committee.  This  interagency  committee  deals  with 
each  of  the  major  polluters  differently.  Cost  of  pol- 
lution treatment  is  a  constant  problem.  The  major 
sources  of  pollution  are  domestic  sewage,  food 
products  processors,  and  forest  products  proces- 
sors. The  state  has  aided  treatment  of  wastes  in  in- 
dustry with  tax  benefits.  A  discussion  of  the  public 
service  commission  and  the  public  health  commis- 
sion follows.  Cooperation  among  the  agencies  and 
on  the  committee  is  also  discussed  with  emphasis 
on  the  fact  that  all  members  are  civil  servants, 
thorough  training,  and  diversity  of  backgrounds. 
Publicity  is  also  emphasized.  The  committee  relied 
on  persuasion  rather  than  coersion.  One  problem 
area  is  insufficient  staffs  to  implement  the  legisla- 
tive policies.  Public  relations  was  stressed  in  all 
dealings  with  industry  and  individuals,  such  as  dur- 
ing hearings.  The  agencies  have  also  desired  to 
avoid  conflict  with  judicial  jurisdiction.  Public 
apathy  remained  a  problem  for  the  committee. 
W68-01366 


PROGRESS  REPORT. 

For  primary  bibliographic  entry  see  Field  03B. 

For  abstract,  see . 
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A  SHORT  COURSE  ON  WATER  LAW  FOR  THE 
EASTERN  UNITED  STATES, 

Washington  Univ.St.  Louis. 
Earl  Finbar  Murphy. 
Wash  U  L  0,  Vol 


1961.  39  p,  178  ref. 


961,  No  2,  pp  93-131,  Apr 


Descriptors:  'Watercourses  (Legal),  Riparian 
rights,  Natural  streams,  Artificial  watercoursed, 
'Reasonable  use,  Irrigation,  Mill  dams,  Dams, 
Groundwater,  Navigable  waters,  'Remedies, 
Prescriptive  rights,  Eminent  domain,  Mas- 
sachusetts, New  England,  Atlantic  coastal  plain, 
Watersheds  (Divides),  Public  rights,  Population. 

Existing  water  law  reflects  the  context  of  its 
development:  abundant  community  resources, 
short  supply  of  capital,  small  population.  In  modern 
urban-industrial  society  these  factors  are  radically 
altered.  Response  to  new  problems  requires  an  un- 
derstanding of  the  fairly  clearly  defined  substantive 
law  that  has  developed  with  respect  to  property  in- 
terests of  riparian  owners.  The  author,  relying 
primarily  on  Massachusetts  case  law,  provides  a 
general  introduction  by  examining  areas  of  special 
controversy  in  water  use.  A  riparian  owner  today 
has  at  best  a  right  to  a  stream's  natural  flow  subject 
to  reasonable  use  by  other  riparian  owner's.  Rights 
and  duties  with  respect  to  pollution,  irrigation  and 
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damming  of  natural  streams,  navigability  as  a  tradi- 
tional basis  for  public  interest  in  water  use,  the 
function  of  the  watershed  as  a  common  geographi- 
cal limit  to  water  use  by  the  riparian  owner,  and 
rules  and  problems  pertaining  to  artificial  water- 
courses and  ground  water  are  discussed  in  a  general 
manner.  The  concluding  section  treats  prescriptive 
rights  condemnation  under  eminent  domain  and 
suits  in  law  and  equity  as  means  of  enforcement  of 
substantive  rules.  ( MacMillan-Fla) 
W68-01368 

HEARINGS  ON  S4  BEFORE  A  SPECIAL  SUB- 
COMMITTEE ON  AIR  AND  WATER  POLLL 
TION    OF    THE    COMMITTEE    ON    PUBLIC 
WORKS,  UNITED  STATES  SENATE 
For  primary  bibliographic  entry  see  Field  05G. 
For  abstract,  see  . 
W68-01370 

TRANSFER  OF  RIPARIAN  RIGHT  TO  USE 
WATER  TO  NON RIPARIAN  LAND. 

Lawyers  Co-op,  Rochester,  N.  Y.;  Bancroft-Whit- 
ney Co.,  San  Francisco,  Calif. 

14  A  L  R  330-339,  1921.  9  p  (updated  54  ALR 
1411). 

Descriptors:  'Riparian  rights,  Riparian  waters. 
Riparian  land,  Competing  uses,  'Diversion  Water 
law,    Legal    aspects,   Reasonable    use,    'Relative 

Identifiers:  'Non-riparian  land,  'Transfer  of  rights. 

A  brief  summary  of  the  doctrine  of  riparian  rights  is 
given   It  is  stated  that  diversion  of  waters  to  non- 
riparian  land  should  be  limited  to  public  purposes, 
and  for  which  compensation  is  made  to  the  riparian 
owners.  The  general  rule  is  that  a  riparian  owner 
can  not  convey  more  than  his  right  to  reasonable 
use  of  the  water.  Normally  cases  involving  mu- 
nicipal water  supplies  are  not  based  on  riparian 
rights   Several  cases  involving  municipalities  and 
large  public  institutions  are  discussed.  The  majority 
of  cases  hold  that  a  riparian  right  may  not  be  used 
on  non-riparian  lands.  Excerpts  from  cases  with 
various  fact  situations,  and  which  so  hold,  are  set 
out  Three  states,  Massachusetts,  New  Hampshire, 
and  Vermont,  hold  that  water  may  be  diverted  by  a 
riparian  to  non-riparian  lands,  provided  it  does  not 
cause  actual  damage  to  a  lower  estate  for  present  ■ 
or  future  reasonable  use.  New  Hampshire  holds  the 
only  question  to  be  that  of  whether  the  diversion  is 
a  reasonable  use.  Also,  one  Texas  case  allowed 
diversion  by  a  non-riparian.  This  annotation  is  up- 
dated in  54  A.L.R.  141 1.  (R.  F.  Wilhams-FIa) 
W68-01372 

AGREEMENT  IN  RESPECT  OF  WATER 
RIGHT  TIN  STREAM  AS  creating  A  MERE 
PERSONAL  OBLIGATION,  COVENANT 
RUNNING  WITH  THE  LAND,  OR  AN  EASE- 
MENT. 

127  ALR,  pp  835-848, 1940.  13  p. 

Descriptors:     'Judicial     decisions,     'Easements, 
•Riparian  rights,  Alteration  of  flow,  Natural  flow 
doctrine,  Diversion,  Water  pollution,  Water  con- 
tracts, Legal  aspects,  Flow,  Dams,  'Water  rights. 
Identifiers:  'Covenants. 

The  word  agreement  includes  deeds,  mortgages 
and  leases.  Easements  appurtenant  are  incorporeal 
rights  attached  to  some  superior  right  and  run  with 
the  land.  An  easement  in  gross  is  a  mere  personal 
interest  in  the  real  estate  and  is  generally  neither 
assignable  nor  inheritable.  The  various  types  ot 
covenants  are  discussed.  Generally,  an  instrument 
which  imposes  upon  a  riparian  owner  an  obligation 
in  connection  with  his  riparian  rights  is  held  to  be 
an  easement  appurtenant  or  a  covenant  running 
with  the  land.  Cases  holding  instruments  to  create 
easements  with  regard  to  pollution,  flowage,  water 
power  raceways  and  other  miscellaneous  situa- 
tions  are   discussed.   Cases   dealing   with   main- 


tenance of  dams  and  other  works,  and  with  un- 
restricted flow,  where  the  agreement  or  instrument 
was  held  to  be  a  covenant  running  with  the  land I  are 
next  discussed.  Instruments  or  agreements  which 
are  held  to  be  mere  personal  agreements  and  not 
running  with  the  land  are  discussed  last. 
W68-01373 

RIGHTS  AND  DUTIES  OF  OWNERS  INTER  SE 
WITH  RESPECT  TO  UPKEEP  AND  REPAIR  OF 
WATER  EASEMENT, 

L.  S.  Tellier. 

169  A  L  R,  1 147-1 157, 1947.  1 1  p,4  ref. 

Descriptors.     'Judicial     decisions,     'Easements, 
Legal  aspects,  Water  law,  'Relative  rights.  Water 
contracts,  Repairing,  Maintenance. 
Identifiers:  'Water  easements,  'Dominant  tene- 
ment, 'Servient  tenement. 

The  general  rule,  absent  contrary  agreement,  is 
that  the  owner  of  land  subject  to  an  easement  is 
under  no  duty  to  maintain  or  repair  that  easement. 
This  duty  falls  upon  the  owner  of  the  dominant 
tenement,  and  an  unreasonable  delay  in  making 
repairs   may   amount   to   an   abandonment.    I  he 
owner  of  the  dominant  tenement  has  a  right  to 
make  a  reasonable  entry  on  the  servient  tenement 
to  effect  repairs  or  maintenance.  This  is  otten 
called  a  'secondary  easement,'  and  cases  so  holding 
are  discussed.  Where  the  water  easement  benefits 
only  the  owner  of  the  dominant  estate,  he  also  has  a 
duty  to  repair  and  maintain  the  easement.  Under 
these  circumstances,  the  servient  owner  is  under  no 
such  duty.  Where  a  project  benefits  both  dominant 
and  servient  owners,  generally  they  are  each  under 
a  duty  to  care  for  that  portion  of  the  project  which 
is   on   their    land.   Grants   or   agreements   often 
establish  the  rights  of  the  parties  inter  se,  and 
several  of  the  cases  of  this  nature  are  discussed. 
Cases  where  the  easement  is  mutually  beneficial, 
but  is  governed  by  the  terms  of  a  grant  or  agree- 
ment, are  discussed  in  conclusion. 
W68-01375 

TIDELANDS     AND     RIPARIAN     RIGHTS     IN 
FLORIDA, 

Melvin  J.  Richard.  ,,„,,,.    »       „,,0  m 

Miami  L  0,  Vol  3,  No  3,  pp  339-364,  Apr,  1949.  26 
p,  3  illus,  97  ref. 

Descriptors:    'Beaches,    Tidal    effects.    Riparian 
rights,  Accretion  (Legal  aspects),  Alluvion.  Avul- 
sion, Bulkheads,  *  Honda. 
Identifiers:  Tidelands. 


The  question  of  ownership  and  property  rights  in 
tidal  and  submerged  lands  in  Florida  creates  many 
problems  because  of  the  extensive  coastline.  The 
article  covers  applicable  rules  under  common  law, 
their  influence  on  law  in  the  United  States,  the 
sovereign  character  of  the  original  colonies  with 
respect  to  tidal  and  submerged  lands  at  the  time  ot 
union,  and  rights  acquired  by  slates  subsequently 
admitted  into  the  union.  Also  discussed  are  federal 
eovernment  rights  in  tidal  and  submerged  ;ands  and 
the  influence  of  Spanish  law  on  the  question  in 
Florida.  Florida  case  law  and  common  law  and  case 
law  of  other  jurisdictions  on  questions  not  ruled 
upon  in  Florida  are  collected.  Questions  of  law 
reviewed  are  applied  to  a  pending  case  involving 
title  to  and  riparian  rights  in  the  beaches  and  ocean 
bottom  in  Miami  Beach. 
W68-0I376 

MICHIGAN'S  PURLOINED  SHORELINES, 

State  Bar  of  M ichigan ,  Lansing. 

Sc°h8SeBDJHVol  34,  No  5.  pp  36-39,  May  .955.  4  p, 
3 1  ref. 

Descriptors:  'Michigan,  Great  Lakes,  Beds  under 
water,  'Ownership  of  beds,  Beds.  Legislation. 
Legal  aspects,  Judicial  decision,  Landfills,  Land 
forming/Accretion  (Legal  aspects),  State  jurisdic- 
tion, State  governments,  Water  policy,  Water 
resources  development. 
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Identifiers:  Public  trust. 

Large  numbers  of  riparian  owners  have  extern 

their  property  by  filling  in  the  shallow  water  an 

over  submerged  beds  of  the  Great  Lakes  in 

State  of  Michigan.  This  intrusion  by  trespass 

upon  the  public  domain  has  become  so  preval 

that  legislation  has  been  proposed  to  legitimal 

this  illegality  by  permitting  those  occupying  si 

land  to  purchase  it  from  the  state.  This  pre* 

serious  problems  of  policy  and  legality.  The  si 

holds  the  submerged  lands  of  the  Great  Lake 

trust  for  the  common  benefit  of  all  people.  I  he  I 

icy  in  Michigan  has  been  to  retain  title  to  the  I 

of  the  Great  Lakes  and  not  to  alienate  them.  W 

judicial  decisions  have  permitted  leases  of  for 

submerged   land   which   became  dry   by   nat 

forces  of  reliction  and  accretion,  the  sale  of  i 

merged  lands  has  been  declared  not  within 

state's  power.  The  cases  give  no  authority  to 

state  to  sell  such  areas  which  have  been  chai 

from  submerged  soil  to  dry  upland  by  artif 

means,  and  the  trusteeship  of  the  state  on  beha 

its  citizens  should  not  be  permitted  to  be  viol 

by  private  interests  for  private  purposes. 

W68-01377 

ENGLISH  WATER  LAW  DOCTRINES  BE* 

Temple  Univ  School  of  Law,  Philadelphia. 
EarlF.  Murphy.  „ 

Am  J  Legal  History,  Vol  1.  No  2,  pp  103-1 18 
1957.  16  p,  88  ref. 

Descriptors:  'History,  Water  law,  Administn 
Diversion,    Public    rights,    Drainage,    Floe 
Transportation,  Natural  flow  doctrine.  Remi 
Rivers,  Streams,  Ponds. 
Identifiers:  Medieval,  England, Common  law. 

Legal  writers  and  selected  cased  form  the  bas 
a  description  of  water  law  doctrine  in  mediev; 
gland.  Rules  regarding  the  right  to  an  un-im| 
flow  of  water  and  rights  concerning  dive 
drainage  and  pollution  took  shape  in  the  13tn 
tury  and  have  continued  as  a  part  of  commo 
Tortious  interventions  with  a  neighbor  s  right 
stituted  actionable  nuisances.  Similar  doctrin 
fore  the  time  of  Bracton's  introduction  of  ci< 
concepts  are  explained  as  necessary  solum 
problems  of  drainage  and  transportation, 
reflect  the  King's  attempts  to  keep  river  hig 
unobstructed;  the  attempts  were  often  feeble 
for  example,  the  fish  traps  of  a  great  land 
whose  support  the  crown  needed  to  rule  » 
question  'What  early  writers  had  to  say  abc 
problems  of  property  concepts  and  water  \z\ 
ported  The  often  confused  division  of  respo 
ties  between  landowner,  town,  church  and 
for  the  maintenance  of  banks,  drainage  d 
weirs,  bridges  and  dykes  is  described. 
W68-01379 


REAL  PROPERTY  -  RIPARIAN  RIGHTS, 

North  Carolina  U  niv.  Chapel  Hill. 
James  A.  Alspaugh.  .„  1U   c< 

N  C  L  Rev,  Vol  34,  No  2,  pp  247-253,  F< 
1956.  7  p,  38  ref. 

Descriptors:  Water  law,  'Riparian  rights,  j 
an    land,    'North    Carolina,    Water    RR 
Beneficial  use.  'Watersheds  (Divides). 
Identifiers:  'Watershed  rule. 

The  Supreme  Court  of  North  Carolina  in  l 
of  Young  v  City  of  Ashville.  241  N  C  619, 
2d  408  (1955),  raised  two  important  an 
cided  questions  by  quaere:  ( 1 )  What  is  th 
of  riparian  land;  ( 2)  Can  a  riparian  owner 
his  riparian  rights  to  a  non-riparian  ownei 
on  non-riparian  land.  In  discussing  the  p 
raised  by  these  questions,  the  article  disci 
two  principle  theories  concerning  the  phy 
tent  of  riparian  land.  The  first,  the  watersl 
limits  riparian  rights  to  land  within  the  wat« 
a  stream.  The  limits  of  riparian  land  ui 
second  doctrine  are  common  ownership  i 
tiguity  to  the  stream.  The  author  suggests 
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:  rule  is  more  closely  in  step  with  the  policy  of 
tecting  the  lower  riparian  owner  while  still  al- 
ing  maximum  usage  of  the  riparian  water.  As  to 
second  question  raised  by  the  above  cited  case, 
majority  of  states  that  have  considered  the 
i>lem  answer  it  in  the  negative,  although  some 
w  appropriation  of  surplus  water  for  beneficial 
on  non-riparian  land. 
3-01381 


TER  RIGHTS  IN  IOWA, 

i  State  Univ. 

ene  Davis. 

i  L  Rev,  Vol  41,  No  2,  pp  216-236,  Winter 

5.  3 1  p.  95  ref. 

:riptors:  Water  law,  "Iowa,  Riparian  rights, 
irian  land,  Diversion,  Natural  streams,  Per- 
ting  water.  Pollution  abatement,  Lakes,  Irriga- 
i  Consumptive   use,   Appropriation,   Surface 


rt  decisions  form  the  basis  for  private  water 
s  law  in  Iowa,  a  riparian  state.  Natural  use  -  in- 
ing  watering  livestock  -  is  not  limited;  artificial 
including  irrigation  and  use  by  municipalities  - 
nited  by  rights  of  other  riparian  owners.  Mu- 
palities  have  condemnation  power,  however, 
ition  is  a  crime,  gives  rise  to  private  action  and 
is  subject  to  regulation  by  the  state.  In  general 
s  in  lakes  and  underground  streams  are  the 
:  as  those  in  watercourses.  An  owner  has  an  ab- 
e  right  to  surface  water  and  the  right  to  expell 
>m  his  land  (common  enemy)  subject  to  the 
s  of  his  neighbor.  Riparian  rights  can  be 
red  from  land  by  express  conveyance;  they  are 
ost  by  nonuse  but  right  to  natural  flow  may  be 
ified  by  inaction.  Prior  appropriation  doctrine 
ieen  recognized  in  cases  involving  the  taking  of 
•om  public  streams  which  could  be  guideposts 
egislation  allowing  members  of  the  public  to 
Dpriate  and  use  water  from  streams  whose 
are  owned  by  the  state.  Taking  water  from 
ms  not  public  could  raise  constitutional 
lems. 
-01384 


ER  RIGHTS  LAW  IN  KENTUCKY. 

ucky  Legislative  Research  Commission. 


I  Rights  Law  in  Kentucky,  pp 
5  plate,  7  map,  3  tab,  83  ret. 


1-75,  Feb  1956. 


riptors:  'Kentucky,  *Water  law,  *Riparian 
i,  *Water  supply,  Water  utilization,  Water 
,  Legislation,  History,  Judicial  decisions,  Prior 
>priation,  Reasonable  use,  Cities,  Eminent 
un,  Water  policy,  Irrigation,  Domestic  water, 
«ic  data,  Riparian  land.  Municipal  water,  In- 
lal  water. 

tudy  commences  with  the  historical  develop- 
of  Kentucky's  water  law.  Emphasis  is  on 
an  rights  and  legislation,  especially  the  Water 
ervation  Law  of  1954.  The  more  important 
sions  and  the  overall  policies  are  discussed. 
»ater  supply  of  Kentucky  is  examined  with 
asis  on  climatic  conditions,  the  physiographic 
ns  and  the  watersheds  or  river  basins.  Also 
ed  is  streamflow  variations,  droughts,  availa- 
of  ground  water  and  the  law  of  ground  water 
lentucky  water  use  is  discussed  by  categorv,  i. 
Bmestic  water,  municipal  water,  industrial 
.and  irrigation.  Vital  statistics  on  the  volume 
ter  being  used  in  each  categorv  are  included, 
mal  chapter  is  devoted  to  possible  alternatives 
:  Kentucky  riparian  rights  doctrine.  The  prior 
ipriation  doctrine's  origins  are  considered, 
with  statuatory  provisions  in  Western  states, 
(states  follow  either  an  exclusive  appropria- 
aoctrine  or  a  mixture  of  riparian  and  ap- 
lation  doctrines.  The  possible  application  of 
>propriation  doctrine  in  Kentucky  is  discussed 
particular  emphasis  on  the  irrigation 
ems.  The  study  concludes  with  some  general 
teal  remarks  and  an  examination  of  the 
ttive  policy  and  its  relation  to  the  legal  alter- 


W68-01385 


WATER  RIGHTS  LAW  IN  KENTUCKY  -- 
HISTORICAL  DEVELOPMENT  OF  KENTUCKY 
WATER  LAW. 

Kentucky  Legislative  Research  Commission. 

Water  Rights  Law  in  Kentucky,  pp  1  -20,  Feb  1956 
20  p,  53  ref. 

Descriptors:  "Kentucky,  "History,  "Legislation, 
"Riparian  rights,  Reasonable  use,  Natural  flow 
doctrine.  Judicial  decisions,  Water  policy,  Water 
law,  Regulation,  Domestic  water,  Impoundments, 
Prescriptive  rights.  Riparian  land,  Mills,  Con- 
demnation, Eminent  domain,  Cities,  Prior  ap- 
propriation. 

Kentucky  water  law  originated  during  a  period 
when  the  major  water  use  was  domestic.  In  1887, 
Kentucky  judicially  adopted  the  riparian  rights 
doctrine.  However,  there  is  some  question  as  to 
whether  Kentucky  has  adopted  the  natural  flow  or 
reasonable  use  theory.  Excerpts  from  the  Restate- 
ment of  Torts  and  judicial  opinions  on  both  theo- 
ries are  included.  The  Water  Conservation  Law  of 
1954  was  the  first  general  legislative  pronounce- 
ment of  water  policy.  It  defines  the  scope  of  state 
regulation  of  public  waters  and  exempts  certain 
waters  from  regulation.  Domestic  uses  have  priori- 
ty over  all  other  uses.  The  reasonable  use  theory  is 
stated.  Impoundment  rights  are  also  covered. 
Prescription  and  adverse  use  are  recognized  in 
Kentucky  by  statute.  Riparian  rights  are  vested 
rights,  dependent  upon  ownership  of  riparian  lands. 
Kentucky  also  has  a  mill  act  which  regards  the  tak- 
ing of  land  as  an  exercise  of  eminent  domain.  The 
Kentucky  Mill  Act  of  1797  is  discussed.  The 
amendments  to  this  Act  and  the  1893  act  are  also 
discussed.  Modern  mill  acts  are  largely  obsolete, 
but  they  could  represent  the  limits  of  legislative 
condemnation  powers.  A  municipality  also  has  a 
power  of  eminent  domain. 
W68-01386 


WATER  RIGHTS  LAW  IN  KENTUCKY  -  AL- 
TERNATIVE LEGAL  APPROACHES. 

Kentucky  Legislative  Research  Commission. 

Water  Rights  Law  in  Kentucky,  pp  65-75,  Feb 
1956.  10  p,  10  ref. 

Descriptors:  "Kentucky,  "Riparian  rights.  Water 
law,  "Prior  appropriation,  Reasonable  use,  Legisla- 
tion, History,  Judicial  decisions.  Irrigation,  Water 
users,  Eminent  domain,  Permits,  Water  policy, 
Water  supply.  Domestic  water,  Water  utilization. 

The  riparian  and  prior  appropriation  systems  arose 
out  of  basic  differences  between  physical  and 
human  relationships  in  the  East  and  West.  English 
common  law  recognized  certain  established  uses. 
Blackstone's  doctrine  of  prior  occupancy  is 
discussed  in  relation  to  riparian  rights.  Common 
rights  are  also  discussed.  The  riparian  rights  doc- 
trine is  based  on  the  Code  Napoleon.  The  first 
American  use  of  riparian  doctrines  came  in  1827 
and  1828.  Prior  appropriation  doctrines  originated 
in  western  mining  camps.  Western  states  are  di- 
vided between  exclusive  prior  appropriation  laws 
and  a  combination  of  riparian  and  appropriation 
doctrines.  The  possibility  of  applying  the  prior  ap- 
propriation doctrine  in  Kentucky  is  discussed,  with 
emphasis  on  irrigation.  The  major  drawback  is  the 
fact  that  water  use  under  the  appropriation  doc- 
trine is  frozen  in  favor  of  irrigators,  to  the  detri- 
ment of  other  potential  users.  Less  than  one  per 
cent  of  water  use  in  Kentucky  is  for  irrigation. 
Liberal  interpretation  of  reasonable  use  rules 
makes  riparian  rights  severable  from  the  land  and 
transferable  to  nonriparians.  Eminent  domain,  per- 
mits, and  the  California  system  are  mentioned. 
Finally,  the  feasibility  of  the  alternatives  to  the 
riparian  doctrine  are  discussed  in  light  of  legislative 
water  policy. 
W68-01389 


THE  RIGHTS  OF  A  RIPARIAN  LANDOWNER 
IN  MISSOURI, 

Missouri  Univ.  School  of  Law,  Columbia. 
Donald  Burrell,  and  Donald  G.  Stubbs. 
Mo  L  Rev,  Vol  19,  No  2,  pp  138-146,  April  1954.  9 
p,  30  ref. 

Descriptors:  "Missouri,  "Riparian  rights,  Water 
law,  Watercourses  (Legal),  "Natural  flow  doctrine, 
"Reasonable  use,  Water  rights,  Prior  appropria- 
tion, Riparian  land,  Water  policy. 
Identifiers:  "Reasonable  use  doctrine,  "Water 
rights,  History. 

Since  there  is  no  direct  judicial  holding  in  Missouri 
as  to  what  theory  it  will  follow  in  adjudicating 
riparian  rights,  the  law  is  somewhat  obscure.  In 
order  to  provide  a  foundation  and  background  for  a 
solution  to  this  problem,  the  article  discusses  the 
history  of  riparian  rights  and  presents  arguments 
for  and  against  adoption  of  the  natural  flow  and 
reasonable  use  rules.  Adoption  of  the  prior  ap- 
propriation theory  is  given  little  attention,  due  to 
constitutional  difficulties  and  problems  of  adminis- 
tration. Argument  for  the  natural  flow  theory  is 
based  primarily  on  the  language  of  the  cases  deal- 
ing with  water  rights  and  the  certainty  of  water 
rights  under  the  rule.  As  to  the  reasonable  use  rule, 
it  is  argued  that  such  a  rule  is  consistent  with  the 
facts  of  the  cases  using  the  language  of  the  natural 
flow  doctrine;  and  thus  there  is  no  binding 
precedent  for  either  rule  in  Missouri.  Factors  favor- 
ing adoption  of  the  reasonable  use  rule  include 
maximum  flexibility,  applicability  to  all  situations, 
and  ability  to  allow  the  fullest  beneficial  use  of 
available  water. 
W68-01390 


REAL    PROPERTY    -    SURFACE    WATERS 
COMMON  ENEMY  RULE  AMPLIFIED, 

Alabama  Univ.  School  of  Law. 

William  A.  Sanders. 

Ala  L  Rev,  Vol  8,  No  2,  pp  4 1 0-4 1 6,  Spring  1 956.  7 

P- 

Descriptors:      "Surface      runoff,      Water      law, 
Watersheds  (Divides),  "Repulsion  (Legal  aspects), 
Surface     waters,     Riddance     (Legal     aspects), 
Reasonable  use,  *  New  Jersey,  Judicial  decisions. 
Identifiers:  "Reasonable  use  rule,  "Civil  law  rule. 

The  article  involves  a  commentary  on  the  case  of 
Yonadi  v  Homestead  Country  Homes,  114  A  2d 
564  (N  J  1 955),  which  held  that  under  the  common 
enemy  rule  of  surface  waters  ( as  distinguished  from 
streams,  lakes  and  percolating  waters)  increased 
run-off  harming  the  plaintiff  was  not  actionable, 
even  though  it  resulted  from  a  combination  of 
development  and  channeling  by  artificial  means. 
Both  the  common  enemy  and  civil  law  rules  of  sur- 
face waters  are  discussed,  the  latter  of  which  holds 
that  one  landowner  may  not  interfere  with  the 
natural  flow  of  surface  water  to  the  detriment  of 
another.  U  S  courts  are  about  evenly  divided  as  to 
which  of  the  two  rules  is  the  better.  Some  courts 
have  rejected  both  for  the  reasonable  use  rule,  and 
few  follow  either  of  the  two  leading  rules  without 
modification.  The  author  believes  that  a  modified 
civil  law  rule  would  produce  better  results  in  the 
case  cited  above. 
W68-01391 


OWNERSHIP     OF     BEDS     OF     NAVIGABLE 
WATERS, 

Tulane  Univ.,  New  Orleans. 

Jamie  E.  Diaz. 

Tul  L  Rev,  Vol  30,  No  1 ,  pp  1 1 5-1 29,  Dec  1 955   1 5 

p,  91  ref. 

Descriptors:  Water  law,  "Legislation,  "Louisiana, 

Judicial  decisions,  "Ownership  of  beds,  Beds  under 

water,    Navigable    waters,    State    governments, 

Patents. 

Identifiers:  "Constitutional  aspects. 

This  comment  concerns  California  Co  v  Price,  225 
La  706,  74  So  2d  1  (1954),  and  Act  727  of  1954 
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which  attempted  to  overcome  its  result  Louisiana 
law  concerning  ownership  of  beds  of  navigable 
waters  is  surveyed.  The  courts  have  held  that 
private  persons  may  acquire  beds  of  navigable 
waters  only  by  state  patent.  However,  since  1921 
the  Louisiana  Constitution  has  provided  that  beds 
of  navigable  waters  are  insusceptible  of  private 
ownership.  This   necessitates  a  decision  by  the 
courts  as  to  which  beds  of  navigable  waters  were 
susceptible  to  private  ownership  before  1921,  in 
order  to  decide  if  patents  granted  before  tha  date 
are  valid.  A  curative  act  passed  in  1912  established 
a  six-year  prescriptive  period  for  actions  by  the 
state  to  annul  or  vacate  patents.  The  California  Co 
case  (1954)  held  that  this  act  barred  the  state  from 
contesting  a  pre- 1921  patent  to  the  bed  of  an  arm 
of  the  sea  Act  727  of  1954  stated  that  when  the 
legislature  passed  the  1 9 1 2  curative  act,  it  didn't  in- 
tend for  it  to-  cure  patents  to  beds  of  navigable 
waters,  and  that  such  patents  granted  'heretofore 
or  hereafter'  were  null  and  void.  It  is  concluded 
that  this  act  is  unconstitutional,  leaving  the  law  m 
this  area  in  a  state  of  uncertainty. 
W68-01393 

BOUNDARY  PROBLEMS  RAISED  BY  THE 
SUBMERGED  LANDS  ACT, 

Columbia  Univ.,  New  York. 

Aaron  L.Shalowitz. 

Colum  L  Rev,  Vol  54,  No  7,  pp  1021-1048,  Nov 

1954.  28  p,  7  fig,  85  ref. 

Descriptors:  "Legislation,  *Submerged  Lands  Act, 
Low  water  mark,  'Ownership  of  beds,  Beds  under 
water  Bays,  Inlets,  Tides,  Seashores,  Federal-State 
water'  rights  conflicts,  'Boundaries  (Property), 
Oceans,  Coasts,  Boundaries  disputes.  International 
law.  .. 

Identifiers:  Marginal  sea,  Envelope  line. 

This  article  concerns  seaward  boundary  problems 
posed  by  the  Submerged  Lands  Act  of  1953,  which 
granted  ownership  of  beds  under  navigable  waters 
to  the  states.  The  seaward  boundary  is  to  be  three 
miles  (with  exceptions)  from  the  'coast  line  or  the 
'line  of  ordinary  low  water.'  Bays  and  indentations 
present  a  problem.  Are  they  inland  waters  (not  in- 
cluded in  the  3  miles)  or  open  sea  (included).  The 
'semi-circular  rule'  is  suggested  and  explained  as  it 
was  used  by  the  Special  Master  in  U.  S.  V  Califor- 
nia (Submerged  Lands  Cases),  and  as  it  is  used  in 
international  law.  The  offshore  islands  problem  is 
discussed  and  it  is  pointed  out  that  the  Special 
Master  concluded  that  such  islands  should  not  con- 
stitute a  state's  coast  line,  but  that  each  should 
merely  be  given  a  marginal  belt  of  its  own.  he 
technical  problems  of  determining  the  ordinary  low 
water  mark  are  discussed,  with  the  conclusion  that 
the  mean  of  all  low  tides  should  be  used.  The  use  ot 
an  'envelope  line'  is  found  to  be  the  most  practical 
and  reasonable  method  of  those  discussed  to  plot 
the  seaward  boundary. 
W68-01394 

THE  MUNIMENTS  OF  TITLE  OF  MAS- 
SACHUSETTS TO  HER  SUBMERGED  SEA 
LANDS, 

Massachusetts  Bar  Assoc,  Boston 

Richard  Wait,  Frank  Grinnell,  and  William  B. 

Masfs  L  Q,  Vol  35,  No  1,  pp  1-62,  March  1950.  62 
p,  3  append. 

Descriptors:  Federal-state  water  rights  conflicts, 
♦Ownership  of  beds,  Water  law,  'Massachusetts 
Judicial    decisions,    Beds,     'Continental    shell. 
Legislation,  Oceans. 
Identifiers:  Three  mile  limit,  Constitutional  law. 


fore  California  owned  such  lands  by  virtue  of  its 
being  admitted  into  the  Union  on  an  equal  footing 
with  the  original  states.  The  authors  of  this  article, 
members  of  the  Massachusetts  Bar  Association, 
contest  the  part  of  the  Court's  ruling  rejecting 
colonial  ownership  of  the  seabed  out  ot  the  three 
mile  limit  by  setting  forth  title  deeds  and  constitu- 
tional muniments  of  Massachusetts  titles  to  such 
land.  This  is  supplemented  by  historical  and  con- 
stitutional analysis  complimentary  to  the  authors 
position. 
W68-01395 


The  United  States  Supreme  Court  in  the  case  of  U 
S  v  California,  332  U  S  19  ( 1947),  held  that  the 
State  of  California  was  not  entitled  to  lease  out  sub- 
merged lands  in  the  Pacific  Ocean  between  the  low 
water  mark  and  the  three  mile  limit.  In  reaching 
this  conclusion,  the  Court  rejected  California  s  ar- 
gument that  the  original  thirteen  states  acquired 
such  lands  from  the  Crown  of  England,  and  there- 


AMERICAN  WATER  RIGHTS  LAW, 

South  Carolina  Univ.,  Columbia. 
C.E.  Busby.  „_  „ 

SCLQ,  Vol  5,  No  2-A,  pp  106-129,  Dec  1952.  23  p, 
132  ref. 

Descriptors:  'Prior  appropriation,  'Riparian 
rights,  'California,  Water  law,  Legal  aspects,  Judi- 
cial decisions.  Civil  law.  Relative  rights,  'Compet- 
ing uses,  Legislation,  State  governments, 
Preferences  (Water  rights).  Social  aspects.  Water 
rights. 

Water  problems  arise  because  of  too  much  or  too 
little  water.  The  source  of  water  and  the  damage 
caused  by  it  often  arise  in  different  localities  or  ju- 
risdictions,  causing   additional    problems.    Early 
developments  in  England  and  France  and  their  in- 
fluence on  the  U.  S.  doctrine  of  riparian  rights,  as 
reflected  by  Kent  and  Story,  are  discussed.  The  ar- 
ticle next  traces  the  origin  of  the  prior  appropria- 
tion  system   from    its  origin   in   western   mining 
camps  The  Indian,  Spanish  and  Mexican  occupa- 
tions of  the  West  established  the  custom  of  irriga- 
tion The  gold  rush  and  its  influence  on  the  law  are 
discussed.  Usually,  the  local  mining  customs  were 
adopted  as  local  law,  and  often  this  conflicted  with 
the  English  common  law  which  was  adopted  by 
each  state  as  it  joined  the  union.  Explanations  ot 
the  theory  and  development  of  the  California  doc- 
trine (dual  system  of  riparian  and  appropriate 
rights)   and   the   Colorado   doctrine   (single   ap- 
propriate rights  system)  are  given  with  changing 
needs  for,  and   uses  of.  water,  the   divergence 
between  the  two  doctrines  has  narrowed.  Specific 
developments  in  California,  Oregon,  Kansas  and 
Colorado  are  related. 
W68-01398 

THE  DEVELOPMENT  OF  RIPARIAN  LAW  IN 
ALABAMA, 

Alabama  Univ.  School  of  Law. 

Harold  1.  Apolinsky.  ......   1Q 

AlaLRev.Vol  12, No  l.pp  155-173. Fall  1959.  19 
p,  73  ref. 

Descriptors:  'Alabama,  'Natural  flow  doctrine, 
•Riparian  rights,  'Reasonable  use.  Prior  ap- 
propriation, Water  law,  Pollution  abatement 
Water    pollution.    Economic    impact.    Industrial 

W3StCS. 

Identifiers:  'Multiple  polluters. 

The  purpose  of  the  article  is  to  discuss  the  develop- 
ment of  the  law  of  riparian  rights  in  Alabama  I  he 
three  principle  riparian  doctrines,  natural  flow, 
reasonable  use  and  prior  appropriation,  are  set 
forth  and  defined.  Alabama  rejected  the  prior  ap- 
propriation doctrine  at  an  early  date  and  instead 
adopted  the  natural  flow  doctrine.  This  rule  was 
welfsuited  for  Alabama's  early  economic  climate, 
as  its  principle  industry,  milling,  required  a  con- 
stant dependable  source  of  water.  However,  as  the 
economic  structure  of  the  state  began  to  change 
around  1800  with  the  advent  of  mining,  manufac- 
turing and  iron  and  steel  industries,  the  courts 
began  to  indicate  that  the  public  interest  in 
economic  growth  might  override  the  riparians 
right  to  natural  flow.  This  led  to  application  of  the 
reasonable  use  rule  to  pollution  cases  and  deten- 
tion not  causing  flooding,  with  the  natural  flow 
concept  still  being  applied  to  diversion^  Several 
barriers  to  recovery  for  pollution  damage  by  ripari- 
an owners,  such  as  the  multiple-polluter  rule,  are 


discussed.  Legislation  is  recommended  to  solve  tl 
problem  of  recovering  damages  when  multiple  rx 
lutersare  involved. 
W68-01401 

6F.  Nonstructural 
Alternatives 

CUCAMONGA  CREEK,  SAN  BERNARDS 
AND  RIVERSIDE  COUNTIES,  CALIFORN 
(FLOOD  CONTROL  PROPOSAL)  I 

U.  S.  Army  Corps  of  Engineers,  Wash.,  U.  L.,  I 
fice  of  Chief  of  Engineers. 

U.  S.  90th  Congr,  2d  Sess.  House  Doc  No  323, 1 
p,  1968.  2  plate,  3  append. 

Descriptors:  'Flood  control,  'Flood  routi 
•Hydrology,  'Flood  damage,  'Flood  plain  zoni 
Channel  improvement,  Cost-benefit  ratio,  Flo 
ways.  Levees,  Rivers  and  Harbors  Act,  Hist( 
flood,  Maximum  probable  flood,  California. 
Identifiers:  'Flood  data,  Flood  frequenc 
Damage  frequencies,  Alluvial  fans,  Artifi 
recharge  (Floodwaters). 

The  flooding  ofCucamonga  Creek,  San  Bernarc 

and  Riverside  Counties,  California,  was  studiec 

the  Corps  of  Engineers,  and  proposals  were  m 

for  flood  control  and  floodplain  managemen 

reduce  flood  damage.  Population  in  the  overl 

area  is  26,000  and  is  increasing  as  part  of 

rapidly  growing  Los  Angeles  area.  Repetition  ol 

most  damaging  flood  on  record  (in  1938)  wi 

now  cost  $15,000,000.  Cucamonga  Creek  ri« 

the  San  Gabriel  Mountains  and  flows  over  a  I 

alluvial  fan  where  it  leaves  its  canyon.  Durin| 

tense  rainfall,  heavy  loads  of  debris  and  silt  are 

ried  and  the  alluvial  channels  shift  rapidly  Ui 

floodplain  development  makes  floods  increasi 

hazardous  by  reducing  land  area  for  safe  sprea 

of  floodwater  and  debris  by  construction  of  vi 

ble  structures  in  the  path  of  flooding    Co: 

proposals  include  construction  of  debris  ba 

diversion  levees,  artificial  recharge  facilities, 

channel  improvements.  The  benefit-cost  rat 

estimated  to  be  1  6.  Appendixes  present  data  n 

form  of  tables,  graphs,  maps  and  drawings  fo 

mate,   topography,   flooding,   population   tn 

damage-frequency,  discharge  frequency,  econ 

history,  plans  of  action,  and  economic  predict 

Comments  by  other  government  agencies  at 

eluded  as  an  appendix.  (Knapp-USGS) 

W68-01033 

ECONOMIC    ANALYSIS    OF    ALTERNA 
FLOOD  CONTROL  MEASURES, 

Kentucky  Univ.,   Lexington    Dept.  of  Cm 
gineering. 
L.  Douglas  James. 

Water  Resources  Research,  Vol  3,  No  -.  pi 

'  -ef. 


343,  Second  Quarter  1967.  1 1  p.  1  tab.  Href 

Descriptors:  Flood  plains,  'Floodproofing.  I 
control,  *Flood  damage.  Urbanization, 
structural  alternatives.  'Computer  m 
Discount  rate.  Right-of-way,  Land  use, 
benefit  ratio.  Geographical  regions,  Streamtlc 
Identifiers:  Channel  capacity.  "Flood  I 
•Channel  construction,  Cost  multipliers,  Mo 
Creek  Watershed  Tributary. 

A  digital  computer  program  was  develop 
determine  the  optimum  combination  of  stni 
and  non-structural  measures  for  flood  conn 
cording  to  the  criterion  of  economic  effic 
The  program  is  readily  applicable  by  any  agei 
terested  in  analyzing  the  relative  menu  of 
tural  and  non-structural  measures  or  in  mon 
economic  analysis  of  alternative  channel  im 
ment  designs.  The  optimum  combination  ot 
nel  improvement,  flood  proofing,  and  land  us 
trol  for  each  portion  of  the  flood  plain 
planning  stages  of  specified  duration  is  selet 
the  program.  It  was  also  used  to  relate  the  op 
combination  of  the  three   measures  to  s 
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ad-plain  properties.  Finally,  the  sensitivity  of  the 
:ure  and  the  total  cost  of  the  optimum  program 
s  related  for  various  flood-plain  conditions  to 
iation  in  cost  of  channel  improvement,  cost  of 
d  use  control,  cost  of  flood  proofing,  right-of- 
1  value,  value  of  the  coefficient  relating  flood 
nage  to  flood  severity,  value  of  open  space 
served  in  an  urban  area,  extent  of  aversion  to  ir- 
ular  timing  of  flood  damage,  discount  rate, 
mlation  projections,  and  the  exclusion  of  alter- 
ive combinations.  (Seneca-Rutgers) 
,8-01052 


ERAGE     PROBABILITY     OF     EXTREME 

ENTS, 

J.  Geological  Survey,  Washington,  D.  C. 

nuel  A.  Benson. 

ter  Resources  Research,  Vol  3,  No  1,  pp  225, 

it  Quarter  1967.  1  p. 

icriptors:  Insurance,  Risks,  'Floods,  'Probabili- 
'Flood  damage. 

itifiers:  'Average  probability,   100-year  flood 
I,  200-year  flood  stage. 

:  problem  of  accounting  for  risk  in  flood  in- 
ince  purposes  over  a  long  period  of  time  wasap- 
ached  by  looking  at  the  average  probability  of 
floods  over  the  100-year  level.  The  average 
bability  of  all  such  floods  was  found  to  be  0.005, 
he  probability  of  the  200-year  flood.  In  general 
)uld  be  shown  that  the  average  probability  of  all 
ids  above  the  K-year  flood  is  equal  to  1/2  K. 
ther  investigation,  by  use  of  assumed  or  ex- 
enced  flood  stage-damage  relations,  showed 
;  damage  computed  for  the  200-year  flood  stage 
good  approximation  to  the  average  damage 
n  all  floods  above  the  1 00-year  stage.  A  demon- 
tion  is  presented  for  the  average  probability  of 
svents  that  equal  or  exceed  the  K-year  event. 
neca-Rutgers) 
8-01059 


IULATION  OF  A  NATIONAL  FLOOD  IN- 
IANCE  FUND, 

■ida  Univ.,  Gainesville;  Harvard  Univ.,  Cam- 

Ige,  Massachusetts. 

nC.  Schaake,  Jr.,  and  Myron  B.  Fiering. 

ter  Resources  Resources  Research,  Vol  3,  No  4, 

)1 3-929,  Fourth  Quarter  1967.  1  7  p,  4  fig,  10 

6ref. 

criptors:  *Model  studies,  Floods,  Rates,  Flood 
lages,  Flood  plains,  Management,  Simulation 
lysis,  Insurance. 

itifiers:  'National  flood  insurance  fund,  Fund, 
SH,  FISP,  Discount  coefficient,  Reinsurance 
cture,  Stationary  process,  TIC. 

lodel  for  simulating  a  national  flood  insurance 
i  is  formulated.  The  objective  is  to  model  the 
i  and  to  specify  optimal  or  near-optimal  values 
he  premium  rates,  discount  coefficients,  initial 
italized  value,  and  the  reinsurance  structure. 

simulation  model  synthesizes  flow  traces  and 
is  these  into  damages,  collects  premiums,  in- 
mifies  losses,  collects  reinsurance  premiums 
»  the  insurance  industry,  and  indemnifies  that 
istry's  excess  losses.  Relevant  statistics  that 
:ribe  the  behavior  of  the  fund  are  accumulated. 

mean  and  variance  of  simulated  annual  flood 
iages  for  the  United  States  agree  well  with 
Its  of  other  studies.  This  agreement  is  en- 
raging in  light  of  the  paucity  of  systematically 
ected  flood  data  in  urban  areas.  Exponential 
vth  in  the  variance  of  the  fund  over  time  was 
:rved.  This  growth  can  be  controlled  by 
Jerlv  managing  the  fund.  (Seneca-Rutgers) 


[HE    COMMERCE    CLAUSE     AND    THE 
LIGATION  POWER), 

primary  bibliographic  entry  see  Field  06E. 

abstract,  see . 

8-01298 


STATE  FLOOD-PLAIN  ZONING. 

De  Paul  L  Rev,  Vol  12,  No  2,  pp  246-262,  Spring- 
Summer  1963.  17p,  lOOref. 

Descriptors:  'Illinois,  'Flood  plain  zoning,  Judicial 
decisions,  Flood  plains,  Flood  protection,  Floods, 
Non-structural  alternatives,  'Local  governments, 
State  government,  'Legislation,  Flood  damage, 
Zoning,  Administration. 
Identifiers:  Constitutional  aspects,  Police  power. 

Flood-plain  zoning  is  a  recognized  method  of 
reducing  damage,  but  to  be  effective,  it  should  be 
administered  at  the  state  level.  Man's  choice  of 
flood-plains  as  a  habitat  is  the  primary  cause  of 
flood  damage.  Flood-plain  zoning  is  much  like  city 
or  county  zoning,  an  exercise  of  the  police  power, 
but  since  nearly  all  such  ordinances  have  been 
enacted  since  1949,  cases  on  them  are  sparce.  The 
two  cases  which  do  hold  flood-plain  zoning  con- 
stitutional are  discussed,  and  reasons  for  exercising 
this  power  are  given.  The  ordinance  must  be 
'reasonable,'  with  the  principal  criterion  being  the 
extent  of  the  flood  hazard,  derived  from  engineer- 
ing data.  Lack  of  competent  personnel  and  the  im- 
pediment of  vested  interests  call  for  a  reversal  of 
the  trend  of  delegating  responsibility  for  flood- 
plain  zoning  to  lower  level  governments.  Regional 
or  state  flood-plain  zoning  is  advocated,  and 
Hawaii's  statute  and  a  Tennessee  proposal  are  ex- 
amined. Illinois'  delegation  of  this  power  to  local 
governments  is  discussed  and  criticized.  It  is  con- 
cluded that  Illinois  could,  and  should  withdraw  this 
delegation  and  handle  flood-plain  zoning  at  the 
state  level.  (R.  F.  Williams-FIa) 
W68-01315 


ZONING  ON  THE  FLOOD  PLAIN, 

Edward  Beuchert. 

American  Bar  Assoc,  Jour,  Vol  49,  No  2,  pp  258- 

259,  Feb  1963.  2  p,  10  ref. 

Descriptors:  Zoning,  'Flood  plain  zoning,  'Flood 
plains,  Flood  protection,  Non-structural  alterna- 
tives, Floods,  Maximum  probable  flood,  'Local 
governments,  State  governments,  'Legislation, 
Flood  forecasting,  Flood  damage. 
Identifiers:  Constitutional  aspects,  Police  power. 

Flood-plain  zoning  is  a  new  concept  in  zoning.  The 
flood  plain  is  that  area  which  will  be  inundated  by 
the  greatest  flood  reasonably  to  be  expected  in  that 
region.  Zoning  of  this  area  may  be  based  on  four 
reasons:  ( 1 )  It  is  unwise  to  develop  this  area;  (2) 
Obstruction  of  the  flood-plain  can  cause  damage  to 
other  property;  (3)  People  are  not  aware  of  the 
danger;  and  (4)  Flood  damage  results  in  public  ex- 
penditures. Flood-plain  zoning  results  from  the 
view  that  protective  works  (dams,  reservoirs,  etc) 
are  inadequate  and  expensive,  and  that  damage  can 
be  more  effectively  reduced  by  restricting  the  use 
of  the  flood-plain  itself.  The  restrictions  in  each 
zone  would  be  based  upon  the  frequency  of  inunda- 
tion. A  problem  with  such  ordinances  is  that  they 
are  frequently  roughly  drafted  and  inadequately 
enforced.  Acquisition  of  sufficient  data  is  necessa- 
ry, and  federal  and  regional  agencies  are  willing  to 
help  with  this  undertaking.  It  is  concluded  that 
there  should  be  no  problem  with  the  constitu- 
tionality of  flood-plain  zoning  as  an  exercise  of  the 
police  power.  (R.  F.  Williams-FIa) 
W68-01316 

6G.  Ecologic  Impact  of 
Water  Development 


SOUTHWESTERN  FISHES  AND  THE  ENIGMA 
OF  'ENDANGERED  SPECIES', 

Arizona  State  Univ.,  Tempe;  Desert  Research  In- 
stitute, Nevada  Southern  Univ.,  Las  Vegas. 
W.  L.  Minckley,  and  James  E.  Deacon. 
Science,  Vol  159,  No  3822,  pp  1424-1432,  March 
1968.  9  p,  3  fig,  2  tab,  44  ref. 

Descriptors:  'Fish  populations,  Fish  management, 
Arizona. 


A  discussion  is  given  on  the  decline  in  the  popula- 
tions of  native  fishes  in  the  American  Southwest. 
The  habitats  and  status  of  34  species  of  fish  found 
in  Arizona  were  discussed  in  the  paper.  It  was  con- 
cluded that  habitat  changes,  associated  with  man's 
modification  of  various  aquatic  environments  were 
responsible  for  endangering  several  offish  native  to 
the  Southwest.  Native  aquatic  animals  of  the 
southwest  are  unique  and  endemic,  part  of  an  an- 
cient relic  fauna  that  can  provide  important  scien- 
tific information  if  saved.  ( Affleck-Ariz) 
W68-01102 


AN    ECOSYSTEMS   APPROACH    TO    PUBLIC 
LAND  POLICY, 

Indiana  University,  Bloomington. 

Lynton  K.Caldwell. 

Pap,  10th  Annu  West  Resour  Conf,  Colorado  State 

Univ.July  1968.  20  p. 

Descriptors:  'Ecology,  'Public  land,  'Policy  mat- 
ters, Land  resources,  Environment,  Biology,  Land 
utilization,  Natural  resources,  'Land  management, 
Land  ownership,  Land  development. 
Identifiers:  'Ecosystems,  Public  benefits,  'Public 
land  policy. 

A  public  land  policy  restricted  to  lands  in  govern- 
mental ownership  has  been  politically  expedient 
but  ecologically  unrealistic.  The  natural  processes 
of  physical  and  biological  systems  comprising  the 
land  do  not  necessarily  accommodate  themselves 
to  the  artificial  boundaries  and  restrictions  that  law 
and  political  economy  impose  upon  them.  The 
stress  of  human  demands  upon  the  land  tends  to 
displace  natural  processes  throughout  its 
ecosystems  and  to  impair  its  capacity  for  self- 
renewal.  American  public  land  policy  is  based  upon 
a  set  of  historically  derived  assumptions  (legal, 
economic,  and  political)  that  makes  no  provision 
for  considering  the  fundamental  ecological  context 
of  land  use.  Coping  with  land  problems  within  the 
conventional  context  of  public  attitude,  law,  and 
economic  arrangement  is  necessary,  inadequate 
though  it  may  be.  Knowing  that  a  larger  context  for 
policy  exists  for  man  to  reckon  with  is  also  impor- 
tant. Present  assumptions  must  be  discarded  for  a 
policy  of  public  management  of  human  environ- 
ment on  ecologically  valid  principles  if  human  de- 
mands upon  the  natural  environment  continue  to 
mount.  Then  public  land  policy  would  be  public 
policy  for  all  land,  and  traditional  rights  of  owner- 
ship would  be  modified  greatly. 
W68-01206 


07.  RESOURCES  DATA 
7A.  Network  Design 


WATER  DATA  FOR  METROPOLITAN  AREAS, 

U.  S.  Geological  Survey. 

William  J.  Schneider. 

U.  S.  Geol.  Surv.  Water-Supply  Pap  1871,  1968. 

397  p,  3  fig,  5  tab,  32  ref.  in  introd  and  list  of  ref 

with  each  state. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
'City  planning,  'Urbanization,  'Water  resources, 
Industries,  Utilities,  Development,  Population. 
Identifiers:  'Standard  Metropolitan  Areas. 

The  hydrologic  data  available  by  states  and  for 
each  standard  Metropolitan  Area  in  the  U.  S.  are 
cited,  and  references  to  their  sources  are  given. 
Such  data  are  prerequisite  for  planning  and  en- 
gineering design  of  urban  environments.  For  each 
of  the  222  areas,  the  information  given  consists  of: 
(1)  data  on  size  and  population,  (2)  a  short 
description  of  the  hydrology  of  the  area,  (3)  a  tabu- 
lation of  current  data-collection  activities  and  data 
available  in  the  area,  (4)  a  list  of  current  U.  S. 
Geological  Survey  investigational  projects  in  the 
area,  and  (5)  a  bibliography  of  reports  on  the 
hydrology  of  the  area.  (Knapp-USGS) 
W68-01027 
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Field  07-RESOURCES  DATA 
Group  7 A— Network  Design 

AUTOMATED  WATER  QUALITY   MONITOR- 
INC 

Fed.'  Water   Pollut.   Contr.   Admin.,  Cincinnati, 

Ohio.  ..... 

For  primary  bibliographic  entry  see  Field  USA. 

For  abstract,  see . 

W68-01049 


EXAMPLES  OF  RECENT  ADVANCES  IN 
ANALYTICAL  TECHNIQUES  FOR  EVALUAT- 
ING AQUIFERS, 

U  S  Geological  Survey,  Water  Resources  Division, 

Denver. 

Robert  W.Stallman. 

Pro  of  Nat  Symp  on  Ground-Water  Hydrol,  Nov  6- 

8, 1967, pp  126-134,  1967. 9p,4fig,  1 8  ref. 

Descriptors:  *  Aquifer  characteristics, 

'Hydrogeology,  'Analysis,  'Analytical  techniques, 
♦Research  and  development,  Boundaries  (Sur- 
faces), Groundwater,  Hydraulics,  Drawdown, 
Groundwater  barriers.  Porosity,  Specific  capacity, 
Specific  yield,  Water  table,  Computers,  Digital 
computers,  Analog  computers. 
Identifiers:  *Pumping-test  data  reduction,  Analyti- 
cal hydrology.  Current  status  review. 

The  current  state  of  analytical  techniques  for  deter- 
mining transmission,  storage,  and  boundary  condi- 
tions of  aquifers  is  reviewed.  Both  cost  and  risk  in 
the  development  of  water  supplies  may  be  reduced 
by  their  use,  and  more  complicated  flow  systems 
can  now  be  analyzed  at  reasonable  cost.  Leaky  ar- 
tesian systems,  unconfined  vertical  flow,  delayed 
release  from  storage,  and  dewatering  may  be 
analyzed  in  pumping  tests.  Specific  storage  and 
porosity  may  be  calculated  from  water  level 
changes  caused  by  earth  tides  and  seismic 
disturbances  Analog  and  digital  computers  are 
used  to  solve  boundary  problems.  Changes  of 
storage  in  pumping  tests  can  be  monitored  with 
neutron-scatter  devices.  Radiochemical  dating  of 
groundwater  and  radioactive  tracers  yield  data 
about  groundwater  movement,  and  it  is  possible 
that  other  approaches,  such  as  temperature  dis- 
tribution profiles,  might  be  less  costly.  Study  of  the 
economy  of  data  collection  and  reduction  is  neces- 
sary to  determine  what  and  how  much  needs  to  be 
done  in  any  investigation  to  produce  optimum 
results  for  reasonable  cost.  ( Knapp-U  SGS ) 
W68-01118 

GENERAL      PROCEDURE      FOR      GAGING 
STREAMS, 

U.S.  Geological  Survey. 

R.  W.  Carter,  and  Jacob  Davidian. 

Tech  of  Water-Resources  Invest  of  U  S  Geol  Surv, 

Chap  A6,  Book  3,  13  p,  10  photo,  5  ref. 

Descriptors:  'Stream  gages,  'Instrumentation, 
'Discharge  measurement,  'Flowmeters,  'Gaging 
stations,  Current  meters.  Discharge  (Water), 
Water  levels,  Hydrographs,  Streamflow,  Water 
measurement.  Dye  releases. 
Identifiers:  'Stream  gaging. 

The  objectives  and  procedures  for  obtaining 
streamflow  records  are  described  briefly  in  a 
general  introductio  n  to  a  series  of  subsequent  chap- 
ters on  the  specific  topics  covered.  In  1967  the  U  S 
G  S  stream  gaging  network  comprised  about  9,000 
continuous-record  stations  and  7,200  partial- 
record  stations.  The  data  are  used  to  evaluate  water 
resources,  predict  floods,  and  design  structures. 
Topics  covered  are:  general  objectives  and 
procedures;  selection  of  gaging  sites;  artificial  con- 
trols; measurement  of  stage;  method  of  sensing 
stage;  water-stage  recorders;  reference  gages; 
discharge  measurements  by  current-meter,  in- 
direct, and  dilution  methods;  discharge  ratings; 
computation  and  preparation  of  discharge  records; 
and  publication  of  records.  ( Knapp-U  SGS ) 
W68-0I138 


NEW  DISTRIBUTIONS  OF  EXTREME  WINDS 
IN  THE  UNITED  STATES, 

Environmental  Science  Service  Administration, 
Silver  Spring,  Md. 

Proc  Amer  Soc  Civil  Eng,  J  Struct  Div,  Vol  94  No 
ST7,pp  1787- 1801,  July  1968.  15  p,  8  fig,  4  tab,  8 
ref,  2  append. 

Descriptors:  'Wind  (Meteorology),  'Wind  speed, 
Structural  engineering,  'Structural  design,  Proba- 
bility, Nomographs,  Storms,  Buildings,  Design 
data,  Structural  analysis,  Design  criteria,  Statistical 
analysis,  Maps. 

Identifiers:  'Wind  velocity.  Winds,  Wind  measure- 
ment. 

Annual  extreme  wind  speed  data  series  were  ex- 
tended with  recent  records  at  airports  and  reduced 
to  the  standard  30-ft  elevation.  These  were  fitted 
by  the  Fisher-TippettType  II  (Frechet)  distribution 
with  a  logarithmic  transformation  of  the  Type  I  dis- 
tribution. Isotach  maps  are  given  for  the  2-,  10-,  25- 
50-  and  100-yr  mean  recurrence  intervals.  A  map 
for  the  50-yr  interval  for  Alaska  and  tabular  data 
for  Hawaii  and  Puerto  Rico  are  included.  Con- 
fidence limits  on  mean  recurrence  intervals  are  ex- 
tended to  the  new  record  length  and  fixed-interval 
probabilities  are  discussed.  A  nomogram  is  in- 
cluded for  power  law  elevation-speed  conversion 
for  powers  of  1/7.  1/5,  and  1/3.  (USBR) 
W68-0I200 

HYDROLOGIC  DATA:  1966;  VOLUME  3--CEN- 
TRAL  COASTAL  AREA,  APPENDICES  A-E. 

California  Department  of  Water  Resources^ 
For  primary  bibliograf  hie  entry  see  Field  02A. 
For  abstract,  see  . 
W68-01259 


HYDROLOGIC     DATA:     1966;     VOLUME    V- 
SOUTHERN  CALIFORNIA,  APPENDICES  AC. 

California  Department  Water  Resources. 
For  primary  bibliographic  entry  see  Field  02A. 
For  abstract,  see . 
W68-01260 

7B.  Data  Acquisition 


WATER  LEVEL  PROBE, 

National    Reactor   Testing   Station,   Idaho    rails, 

Idaho,  Health  Service  Lab. 

K  H  McGary.M.  Wilhelmsen.andP  Boren. 

J  Hydrol,  vol  6,  no.  3,  pp  225-236.  Aug  1968.  1 1  p, 

8  fig. 

Descriptors:  'Instrumentation,  'Water  levels, 
•Conductivity,  Liquids,  Floats,  Fluctuations,  Mea- 
suring instruments,  Design,  Data  collections,  Auto- 
mation, Surface  tension,  Electronics,  Equipment 
Identifiers:  'Well  probes,  'Sensing  recorder.  In- 
dustrial application,  Magnetic  compounds. 

A  recording  instrument  is  described  that  was 
designed  to  use  water  conductivity  as  the  sensing 
mechanism  for  percise  measurements  of  water 
level  changes  in  small  pipes.  Pictures,  sketches,  and 
descriptions  are  gi  ven  of  instrument  models  built  to 
test  several  probes.  One  model  has  the  advantage 
of  a  single -conductor  shielded  cable;  another 
model  has  2  limit  switches  that  limit  the  overall 
probe  travel  to  12  ft.  This  prevents  excessive  cable 
letout  or  takeup  in  case  of  probe  or  electronic 
failure.  The  mercury  switch  is  delicate  and  must  be 
handled  with  care.  This  probe  with  sealed  switch 
and  float  is  expecially  suitable  for  operating  in 
clean  industrial  plants  where  liquids  are  noncon- 
ductive  By  constructing  float  and  probe  case  ot 
nonmagnetic  and  nonsparking  metals  the  instru- 
ment can  be  used  in  control  and  indication  ot 
flammable  liquid  levels.  (Lang-USGS ) 
W68-01021 

SELECTIVE  ION  ELECTRODE  SYSTEM  FOR 
FLUORIDE  ANALYSIS, 

Foxboro  Co.,  Foxboro,  Mass. 


Russell  H.  Babcock.and  Kenneth  A.  Johnson. 
J  Amer  Water  Works  Ass,  Vol  60,  No  8,  pp  95: 
96 1,  Aug  1968. 9  p,  9  fig,  I  tab,  13  ref. 

Descriptors:      'Analytical      techniques,      *T« 
procedures,  'Fluoridation,  Monitoring. 
Identifiers:   Fluoride  measuring  electrode,  Solii 
state  membrane,  Crystalline  membrane. 

This  conference  paper  describes  the  advantage 
and  widespread  use  of  a  selective  ion  electrod 
system  for  fluoride  analysis.  A  glass  pH  electrod 
and  the  solid-state  membrane  electrode  for  fluoric! 
measurement  are  illustrated.  The  pH  electrode  ua 
a  special  kind  of  glass  membrane  that  is  very  sem 
tive  to  hydrogen  ions;  the  fluoride  measuring  ele 
trode,  a  solid-state  membrane.  The  composition  i 
the  crystalline  membrane,  sealed  into  the  tip  of  tl 
electrode  with  a  watertight  epoxy  cement,  dete 
mines  the  degree  of  ion  selectivity.  An  equation 
derived  to  show  the  relationship  between  measun 
potential  and  ion  activity.  The  effects  of  tempei 
ture  and  pH  on  the  fluoride  measurement  are  oi 
lined  The  electrode  measurements  were  compari 
with  results  from  the  distilled  SPADNS  techniqi 
the  most  commonly  used  colorimetric  method  I 
fluoride  determination.  It  is  expected  that  t 
fluoride  monitoring  system  will  be  faster,  and  mo 
economical  due  to  the  continuous  feedback  conti 
of  fluoridation  for  close  regulation  and  result! 
savings  in  chemicals.  (Llavenas-USGS) 
W68-01116 

THE  ADJUSTMENT  OF  RADAR  ESTIMAT 
OF  STORM  MEAN  RAINFALL  WITH  RA 
GAGE  DATA,  . 

Illinois  State  Water  Survey,  Urbana,  Illinois. 
For  primary  bibliographic  entry  see  Field  02B. 
For  abstract,  see . 
W68-0I180 


ELECTRICAL  WATER  LEVEL  AND  FLOW 
DICATION  AND  CONTROL, 

J.  L.  Watts. 

Water  Water  Eng,  Vol  72,  No  868,  pp  235-2 

June  1968.  5  p,  10  fig. 

Descriptors:  'Flow  control,  'Floats,  Float  w< 
♦Flow  meters,  Water  measurement,  Discha 
measurement,  Electric  switches,  Instrumental! 
Flow,  Photoelectricity,  Ultrasonics,  Control.  C 
trol  systems  .    . 

Identifiers:  'Water  level,  Great  Britain,  Flow  n 
surement,  Flow  rate. 

Many  electrical,  electro-magnetic,  and  ele< 
pneumatic  devices  are  available  to  indicate,  ree 
and  control  the  water  level  in  a  tank  or  well,  o 
measurement  flow  rate.  Among  these  are  f 
operated  and  pneumatic  switches,  water  com 
tivity  switches,  photoelectric  and  ultra* 
switches,  water  level  indicator  switches,  stej 
level  indication  and  recording,  hydrostatic  leve 
dication  and  recording,  photoelectric  cont 
capacitive  level  indicators,  force-balance  » 
level  indicators  and  transmitters,  and  flowme 
Details  of  the  operation  of  many  of  the  device: 
given.  (USBR) 
W68-01238 


MANGLA  INSTRUMENTATION, 

Binnie  and  Partners. 

A.  L  Little.  „„  ,,.   ,  .    . 

Water  Power,  Vol  20,  No  7,  pp  257-265.  July  1 
9  p.  12  fig,  1  tab,  7  ref. 

Descriptors:  'Instrumentation,  'Earth  d 
Hydraulic  structures.  Spillways,  Tunnels  Pre 
gages  Pressure  sensors,  Slope  indicators.  Piez 
ters.  Settlement,  Plumblines,  Tunnel  press 
Costs.  Foreign  construction,  Seismogr 
Foreign  projects.  _  .    1 

Identifiers:  'Mangla  Dam.  Pakistan,  SeismK 
dies. 

Details  are  given  of  the  instrumentation  of  the 
civil  engineering  structures,  experience  garnet 
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suits  obtained.  Principal  instrumented  structures 
e  Mangla  Dam;  Jari  Dam  and  rim  works;  and  Su- 
an  Dam,  main  spillway,  and  diversion-power  tun- 
:1s.  Total  cost  or  instrumentation  including  instal- 
tion  was  $799,200.  Eight  groups  of  five  cells  were 
stalled  to  measure  total  pressure  in  each  of  five 
rections.  Only  two  cells  are  functioning  well 
lough  for  useful  results  to  be  obtained.  Four  types 
piezometers  used  were  hydraulic,  electrical, 
tsagrande  pot,  and  Casagrande  pot  with  air  bub- 
es.  Additional  fill  material  required  by  settlement 
is  measured  separately  because  of  the  large 
lumes  involved.  Foundation  and  fill  settlements 
:re  measured  with  Bureau  of  Reclamation-type 
ges  with  crossarms  at  10-ft  intervals.  Slope  in- 
;ators  were  installed  in  the  main  dam  and  sensi- 
e  area  around  the  intake.  Five  pairs  of 
imblines  have  been  installed  in  the  headwords  of 
s  main  spillway.  A  seismic  station  was  established 
tween  Mangla  and  Jari.  (USBR) 
68-01239 


.TRASONIC  METHOD  OF  FLOW  MEASURE- 

ENT, 

Suzuki,  H.  Nakabori,  and  M.  Yamamoto. 

iter  Power,  Vol  20,  No  7,  pp  266-269,  July  1968. 

i,  9  fig,  1  tab. 

iscriptors:  Flow  meters,  Fluid  flow,  Penstocks, 
lltrasonics,  Sonic  waves,  *Discharge  measure- 
:nt,  'Acoustics,  Measuring  instruments,  Water 
iters,  'Velocity  meters,  Turbines,  Velocity, 
oustic  equipment,  Test  procedures,  Underwater 
ind,  Instrumentation. 

:ntifiers:  'Acoustic  velocity  meters,  Foreign  test- 
;,  'Ultrasonic  flow  measurement,  Japan,  Flow 
iasurement,  Product  evaluation. 

janese  experiences  with  ultrasonic  flow  mea- 
•ements  in  penstocks  for  turbine  tests  are  re- 
rted.  Pitot  tube,  Ott  current  meters,  and  the  Gib- 
l  methods  of  flow  measurement  are  expensive, 
(uire  emptying  the  penstock  before  testing,  and 
!  not  practical  for  routine  work.  Ultrasonic 
:thods  do  not  require  emptying  the  penstock, 
e  specific  method  investigated  is  the  sing-around 
tern.  Operation  principles  and  test  results  of  this 
tern  are  discussed.  The  main  conclusions  are: 
I  measurements  are  stable  and  repeatable;  (2) 
rasonic  probes  can  be  externally  attached  to  the 
fistock  by  magnets,  and  do  not  interfere  with  tur- 
le  operation;  (3)  only  one  worker  is  needed  to 
■form  measurements;  (4)  instruments  are  small 
i  portable;  ( 5 )  results  can  be  calcu lated  quickly; 
i  (6)  flow  rates  may  be  integrated  or  recorded 
larately.  (USBR) 
58-01240 


>CK  MECHANICS  INSTRUMENTATION  IN 

NNELS, 

J.  Sellers. 

iter  Power,  Vol  20,  No  7,  pp  272-2  76,  July  1 968. 

,  7  fig,  1 7  ref. 

scriptors:  'Rock  mechanics,  'Tunnels,  'Tunnel 
assures,  Rock  bolts,  Tunnel  linings.  Tunnel 
iign,  'Instrumentation,  Safety,  Bibliographies, 
cks,  Rock  excavation,  Field  tests,  Strain  mea- 
ement,  Strain  gages,  Deformation,  'Pressure 
isors,  'Pressure  gages,  Dynamometers, 
ntifiers:  Jacking  tests,  Rock  properties,  In  situ 
ts,  In  situ  rock,  Deformation  modulus,  Load 
Is. 

ck  mechanics  instrumentation  is  used  to  provide 
iic  data  for  designing  tunnels  and  supports  and  to 
•vide  data  for  controlling  safety  and  economy  of 
mel  supports  during  excavation.  Some  measure- 
nt  techniques  are  described.  Two  major 
•blems  in  rock  mechanics  instrumentation  are 

difficulty  in  obtaining  reliable  data  and  analyz- 
tne  data  in  relation  to  the  inherent  variability  of 
*  when  considered  as  a  structure.  The  best  way 
measure  inherent  stresses  is  by  the  strains  they 
xiuce;  this  is  done  by  the  strain-relief  overcoring 
thod.  Measuring  the  modulus  of  deformation  in 

field  is  valuable  because  a  larger  volume  of 


rock  can  be  tested  and  the  mass  behavior  of  rock 
studied.  Jacking  tests  and  dilatometers  are 
discussed.  Instruments  that  measure  pressure 
changes  and  deformations  in  the  rock  and  tunnel 
supports  during  excavation  are  necessary  to  control 
safety  and  economy  of  the  supports.  Some  instru- 
ments used  are  hydraulic  gages,  rigid  inclusion 
gages,  load  cells,  and  rock-bolt  dynamometers.  The 
extent  of  the  loosening  zone  around  the  tunnel  is 
the  most  important  rock-mass  movement  that 
needs  measuring.  (USBR) 
W68-0I241 


7C.  Evaluation,  Processing 
AND  Publication 


EXPRESSION  OF  THE  UNCERTAINTIES  OF 
FINAL  RESULTS, 

National  Bureau  of  Standards,  Washington,  D.  C. 
Churchill  Eisenhart. 

Science,  Vol  160,  No  3833,  pp  1201-1204,  June 
1968.  4  p,  6  ref. 

Descriptors:  'Errors,  Estimating,  'Measurement, 
Standards,  Boundaries,  'Experimental  data, 
Mathematics,  Test  procedures,  Measuring  instru- 
ments, Materials  testing,  Reliability,  Statistics, 
Methodology,  Values. 

Identifiers:  'Data  presentation,  'Accuracy,  Stan- 
dard deviation. 

Reported  values  of  measurements  need  clear  state- 
ments of  the  associated  uncertainty  for  critical 
evaluation.  A  reported  value  of  unknown  accuracy 
is  worthless.  The  specific  error  of  a  reported  value 
is  usually  unknowable;  however,  limits  to  the  error 
can  be  inferred  from  the  precision  of  the  measure- 
ment process.  Uncertainty  is  indicated  by  stating 
credible  limits  to  the  likely  inaccuracy.  No  single 
form  for  expressing  these  limits  is  universally 
satisfactory;  different  expressions  are  recom- 
mended depending  upon  imprecision,  likely  bias, 
and  intended  and  other  uses  of  the  reported  value. 
Four  distinct  cases  discussed  are:  ( 1 )  negligible 
systematic  error  and  negligible  imprecision;  (2) 
systematic  error  not  negligible  and  imprecision 
negligible;  ( 3 )  systematic  error  and  imprecision  not 
negligible;  and  (4)  negligible  systematic  error  and 
imprecision  not  negligible.  Specific  recommenda- 
tions are  given  for  each  case.  They  call  for  more 
detail  than  is  found  in  common  practice,  and  they 
should  be  regarded  as  minimum  standards  of  good 
practice.  (USBR) 
W68-01204 


A  FLEXIBLE  COMPUTER  PROGRAM  FOR 
EVALUATION  OF  EMISSION  SPECTROMET- 
RIC  DATA, 

Woods  Hole  Oceanographic  Inst. 

Geoffry  Thompson,  Frank  T.  Manheim,  and  Kay 

Paine. 

Woods  Hole  Oceanogr  Inst  Reference  No  68-26, 

95  p,  Apr  1 968.  U npublished  Manuscript. 

Descriptors:  'Chemical  analysis,  'Spectrometers, 
'Computer  programs,  'Data  processing,  'Digital 
computers. 

Identifiers:  'Fortran,  'Spectrometer  data  reduc- 
tion. 

A  single  program  was  designed  to  be  used  with  a 
direct-reading  emission  spectrometer  to  reduce 
data  from  a  variety  of  sample  types,  excitation 
methods,  and  concentration  ranges.  It  corrects 
background  by  the  linear  relation  of  background  to 
signal  intensity  at  the  line  wavelengths  measured. 
Background,  internal  standard,  a  analytical  chan- 
nels are  used  interchangeably.  Either  standard- 
dilution  or  variable-composition  standards  may  be 
used.  Curve-fitting  is  by  least  squares  regression  as 
high  as  6th  order  in  order  to  utilize  shoulder  and 
toe  areas  without  distorting  straight-line  segments. 
Corrected  sample  readout  is  the  dependent  varia- 
ble. The  program  is  sensive  to  a  few  points  greatly 
in  error,  for  instance  from  transcription  error  in 
key   punching.   Ocassionally   results  require   the 
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analyst's  judgement.  A  flow-chart  and  QUASP  2 
fortran   listing   of  input,   program,   output,   and 
operating  instructions  are  included.  A  test  case  is 
presented.  (Knapp-USGS) 
W68-01252 

08.  ENGINEERING  WORKS 
8A.  Structures 


LAND  SUBSIDENCE  ALONG  THE  DELTA- 
MENDOTA  CANAL,  CALIFORNIA, 

U.  S.  Bureau  of  Reclamation,  Sacramento,  Calif. 
N.  P.  Prokopovich,  and  D.  J.  Hebert. 
J  Amer  Water  Works  Assoc,  Vol  60,  No  8,  pp  915- 
920,  Aug  1 968.  6  p,  11  fig. 

Descriptors:  'Land  subsidence,  'Settlement 
(Structural),  'Groundwater  mining,  Confined 
water,  Canal  design,  Damages,  Submergence, 
California. 

Identifiers:  'Delta-Mendota  canal,  'Active  sub- 
sidence, Canal  rehabilitation,  Engineering. 

The  engineering  importance  and  subsidence  effects 
along  the  last  30-40  mi  of  the  Delta-Mendota 
Canal,  California,  is  briefly  discussed.  One  of  the 
most  common  causes  of  land  subsidence  is  an  over- 
draft of  'confined'  or  artesian  groundwaters,  or  a 
condition  in  which  pumpage  exceeds  recharge.  The 
Delta  Canal's  maximum  design  capacity  is  4,600 
cfs  or  2,000,000  gpm;  the  invert  grade  is  only  3 
in. /mi.  Water  delivery  started  in  June  195 1 ,  but  the 
canal  has  been  virtually  idle  in  winter.  The  design 
of  the  canal  did  not  provide  for  future  subsidence 
which  in  1951-52  exceeded  6  ft.  In  areas  of  max- 
imum subsidence,  bottoms  of  bridges  actually 
became  submerged;  a  few  timber  bridges  became 
partially  flooded  in  fall,  1966.  Although  no  repair 
work  in  recent  years  has  been  done  by  the  Bureau 
of  Reclamation,  a  general  rehabilitation  program  is 
proposed  for  fiscal  1968-69.  (Llaverias-USGS) 
W68-01127 


SCOUR  AND  FILL  IN  ALLUVIAL  CHANNELS 
WITH  PARTICULAR  REFERENCE  TO  BRIDGE 
SITES, 

U.  S.  Geological  Survey. 
D.  M.  Culbertson,  L.  E.  Young,  and  J.  C.  Brice. 
U  S  Geol  Surv  Open-File  Rep,  58  p,  1967.  14  fig,  I 
tab,  35  ref,  1  append. 

Descriptors:  'Scour,  'Bridges,  'Abutments, 
'Piers,  'Alluvial  channels,  Erosion,  Channels, 
Stream  erosion,  Mathematical  studies,  Mathemati- 
cal models,  Civil  engineering,  Washouts,  Channel 
morphology,  Flood  plains,  Meanders. 
Identifiers:  'Scour  prediction,  'Bridge  site  en- 
gineering, 'Fill. 

The  current  knowledge  of  the  behavior  of  alluvial 
channels  as  it  applies  to  bridge  site  design  and  the 
problem  of  predicting  scour  and  fill  at  highway 
crossings  are  discussed  in  detail.  Mathematical 
methods  for  calculating  the  scour  caused  by  simple 
gradual  constrictions  or  estimating  maximum 
probable  scour  at  abrupt  constrictions  at  piers  are 
presented.  It  is  concluded  that,  in  general,  methods 
of  predicting  scour  are  uncertain  and  development 
of  more  reliable  methods  requires  the  collection 
and  appraisal  of  additional  field  data.  Part  I  is  an 
extensive  discussion  of  scour  and  the  causes  of 
changes  in  scour  and  fill.  Part  II  presents  the  cur- 
rent mathematical  methods  for  calculation  of 
scour.  Part  III  presents  suggestions  for  the  prepara- 
tion of  case  histories  on  scour  and  fill.  An  appendix 
outlines  a  scheme  for  classification  and  description 
of  alluvial  channels.  (Knapp-USGS) 
W68-01139 


A  PROBLEM  OF  OPTIMIZING  A  COLLECT- 
ING  RESERVOIR  SYSTEM, 

Technion,  Israel  Institute  of  Technology,  Haifa. 
B.  Avi-ltzhak,  and  S.  Ben-Tuvia. 
Oper  Res,  Vol  11,  No  1,  pp  122-136,  Jan-Feb 
1963.  15p,6fig,  1  ref,  1  append. 
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Field  08-ENGINEERING  WORKS 
Group  8A— Structures 

Descriptors:  *  Reservoir  design,  *Statistical  models, 
Optimization,  Pumping,  Correlation  analysis. 
Economic  feasibility. 

Identifiers:  Negative  exponential  distribution,  Er- 
lang  distribution,  Dam  theory,  Inventory  model. 

A  collecting  reservoir  design  problem  was  struc- 
tured and  analyzed  using  inventory  theory.  The 
daily  input  into  the  reservoir  was  approximated  by 
the  negative  exponential  distribution  and  the 
pumped  output  was  continuous.  The  objective  was 
to  find  the  combination  of  reservoir  size  and  pump- 
ing capacity  that  will  utilize  a  certain  quantity  of 
water  at  a  minimum  cost.  A  mathematical  model 
was  presented.  An  example  using  actual  data  was 
solved  graphically  and  presented.  Four  assump- 
tions were  made  to  find  the  solution:  (1)  inflows 
were  not  serially  correlated;  (2)  within  a  time 
period  the  rate  of  outflow  was  constant;  (3)  inflow 
occurred  during  the  winter  only;  and  ( 4 )  the  system 
operated  under  steady  state  conditions.  The  as- 
sumption of  continuous  pumping  was  relaxed  in  the 
appendix. 
W68-01151 


SUBMARINE  PIPELINES, 

Land  and  Marine  Contractors  Ltd,  Great  Britain. 
J.  M.  Reynolds. 

Pipes  Pipelines  Int,  Vol  13,  No  5,  pp  22-36,  May 
1968.  10  p,  8  fig,  4  photo,  20  ref. 

Descriptors:  *  Pipelines,  *Submergence,  Design, 
Construction,  Concrete  pipes,  Steel  pipes.  Installa- 
tion, Aluminum,  Reinforced  concrete,  Scour, 
Linings,  Prestressed  concrete,  Dredging,  Protective 
coatings,  Foreign  construction,  Waves,  Wave  ac- 
tion, Bibliographies,  Glass  fibers,  Pipes,  Hydraulic 
conduits,  Pressure  conduits,  *  Underwater. 
Identifiers:  *Submarine  pipelines.  Great  Britain, 
♦Pipe  laying,  Pipe  design,  Jetting,  Wave  energy. 
Plastic  pipes. 

The  main  features  and  principles  of  design  and  con- 
struction of  submarine  pipelines  are  given.  This 
operation  is  done  either  on  land  or  afloat  on  a 
barge  because  jointing  cannot  be  done  on  the 
seabed.  Moving  the  pipeline  from  the  construction 
location  to  the  seabed  results  in  considerable 
stressing  in  the  pipe;  consequently,  the  design  must 
be  related  closely  to  the  method  of  installation.  In- 
stallation is  done  by  the  pulling,  lay  barge,  or  float- 
ing and  sinking  methods.  Pipeline  burial  is  done  by 
dredging,  ploughing,  jetting,  or  a  combination  of 
these  methods.  Principal  design  factors  discussed 
are:  ( 1 )  security  against  forces  of  waves,  tidal  cur- 
rents, and  seabed  movement;  (2)  ability  to 
withstand  stresses;  and  (3)  method  of  laying  and 
buring.  Characteristics  of  the  materials  suitable  for 
construction  (steel,  aluminum,  prestressed 
concrete,  plastics,  and  fiberglass)  are  discussed. 
Various  protective  coatings  are  evaluated.  Areas  of 
needed  research  on  submarine  pipelines  are  sug- 
gested. (USBR) 
W68-01199 


ROD  REINFORCEMENT  OF  TUNNEL  TYPE 
EXCAVATIONS, 

All  Union  Scientific  Tech.  Inst,  of  Hydrotechnolo- 

gy. 

L.  A.  Pettov,  and  D.  D.  Sapegin. 

Translation  from  Russian.  Bur  Reclam  Transl  760, 

July  1968.  1 6  p,  6  fig,  7  ref. 

Descriptors:  Tunnels,  *Rock  bolts,  Elastic  theory. 
Fissures,  Foreign  design  practices,  Elastic  deforma- 
tion, Plastic  theory,  'Rock  mechanics,  Plastic 
deformation,  *Tunnel  design,  Tunnel  linings,  Rein- 
forcing, Field  tests,  Tunnel  pressures,  Cracks, 
Cohesion,  Shear  resistance,  Pressure  sensors. 
Stress  distribution,  Gunite,  Underground  power- 
plants. 
Identifiers:  Limit  analysis,  USSR,  Tunnel  supports. 

Principles  for  designing  roof  reinforcement  using 
rock  bolts  are  outlinea.  Rock  reinforced  by  rock 
bolts  is  regarded  as  an  arch  to  be  tested  for  strength 
and  slippage  along  crack  planes.  Data  on  rock  for- 
mations can  be  obtained  by  conducting  large -scale 


field  tests  under  natural  conditions.  Tests  at  3  pro- 
jects in  USSR  have  shown  that  cohesion  along  fis- 
sures does  not  exceed  3  to  5  kg  per  sq  cm.  Defor- 
mations along  fissures  generally  are  irreversible, 
even  with  low  slippage  at  contact  surfaces.  Defor- 
mation of  a  rock  mass  is  pseudo-plastic  and  the 
theory  of  elasticity  should  be  applied  with  reserva- 
tions when  evaluating  rock  pressures.  Formulas  are 
given  for  analyzing  the  arch  according  to  the  limit 
state  theory.  Data  and  recommendations  are 
presented  for  roof  reinforcement  by  various  types 
of  rock  bolts.  This  reinforcement  permits  a  tunnel 
to  be  driven  at  full  cross  section,  and  may  be  com- 
bined with  or  eliminate  the  lining.  (USBR) 
W68-01201 


STRUCTURAL  BEHAVIOR  MEASUREMENTS 
FOR  PENSTOCKS  THROUGH  CONCRETE 
DAMS  HUNGRY  HORSE  AND  CANYON  FERRY 
DAMS, 

Bureau  of  Reclamation,  Denver,  Colo. 

Louis  H.  Roehm. 

Bur  Reclam  Dams  Br  Rep  No  DD-7,  Apr  1968.  36 

p,  22  fig,  2  tab,  4  ref. 

Descriptors:  'Penstocks,  Reinforcing  steel,  Strain 
measurement,  Liner  plates.  Stress,  Concrete  dams. 
Instrumentation,  Circumferential  stress,  'Struc- 
tural behavior,  'Pressure  conduits,  Computation, 
Linings,  Outlet  works. 

Identifiers:  Hungry  Horse  Dam,  Mont,  Canyon 
Ferry  Dam,  Mont,  Missouri  River  Basin  Proj,  Strain 
meters. 

During  construction  of  Hungry  Horse  and  Canyon 
Ferry  Dams,  instruments  were  installed  on  pen- 
stock liners  and  on  the  circumferential  reinforce- 
ment around  the  liners.  The  purpose  of  these  instal- 
lations was  to  obtain  structural  behavior  measure- 
ments that  would  indicate  stresses  and  tempera- 
tures developed  in  the  liners  and  reinforcement 
during  operation  of  the  penstocks.  Measurements 
were  made  during  a  10-yr  period.  Stresses  based  on 
these  measurements  indicate  that  7  to  30%  of  the 
total  static  head  is  resisted  by  the  liners.  Liner  and 
reinforcement  stresses  varied  from  5-ksi  compres- 
sion to  10-ksi  tension  during  the  measurement 
period.  Seasonal  temperature  changes  at  Canyon 
Ferry  Dam  caused  liner  and  reinforcement  stress 
changes  greater  than  stress  changes  produced  by 
changes  in  penstock  pressure  head.  Stress  plots 
showed  no  appreciable  stress  changes  in  the  pen- 
stock liners  or  reinformcment  due  to  sustained 
loading.  (USBR) 
W68-01222 


ANALYSIS  OF  THE  STABILITY  OF  COFFER- 
DAMS WITH  DOUBLE  SHEET  WALLS  AC- 
CORDING TO  FIELD  AND  MODEL  TESTS, 

Gdansk  Technical  University,  Poland. 

Boleslaw  Mazurkiewicz. 

Arch  Hydrotech,  Vol  12,  No  2,  pp  93-130,  1965. 

(Transl  from  Pol,  Tech  Transl  67-56072,  1968.)  38 

p,  25  fig,  4  tab,  48  ref. 

Descriptors:  'Cofferdams,  Structural  analysis,  Sta- 
bility analysis,  Model  tests.  Field  tests,  'Sheet  pil- 
ing, Bibliographies,  Safety  factors.  Foreign  design 
practices,  Rock  foundations.  Foundations,  Dam 
failures.  Horizontal  loads.  Failure  (Mechanics), 
Earth  pressure.  Hydraulic  models.  Laboratory 
tests.  Rupturing. 

Identifiers:  Stability,  Stability  coefficient,  Hager 
method,  Foreign  research,  Bnnch  Hansen  method, 
Poland. 

No  generally  accepted  method  of  stability  compu- 
tation of  cofferdams  has  been  developed.  A  study 
was  made  in  Poland  to:  ( 1 )  obtain  data  on  parallel 
sheet  piling  cofferdam  behavior,  (2)  analyze 
methods  of  stability  computation,  and  (3)  evaluate 
applicability  of  previous  research  results  to  this 
type  of  cofferdam .  Laboratory  tests  and  field  stu- 
dies were  conducted.  Results  showed  that  for  sta- 
bility computation  of  cofferdams  of  this  type 
founded  on  earth  with  different  parameters  of  fill 
and  foundation,  Hager's  method  was  best  when 


uniform  distribution  of  shear  stresses  and  an  ad- 
missible safety  coefficient  of  1.7  were  assumed. 
The  Brinch  Hanson  method  was  best  for  coffer- 
dams founded  on  earth  with  equal  fill  and  founda- 
tion parameters.  For  designing  the  sheet  piling  wall, 
the  pressure  coefficient  of  the  fill  against  the  piling 
which  will  cause  the  most  unfavorable  condition 
should  be  selected.  A  table  is  given  of  stability  coef 
ficient  values  computed  by  different  methods  foi 
various  cofferdams  on  rock  and  earth  foundations 
Design  parameters  are  suggested  that  will  permil 
developing  a  better  technique  for  designing  paralle 
sheet  piling  cofferdams.  ( USBR) 
W68-01228 

8B.  Hydraulics 


SUBCRITICAL  FLOW  OVER  HIGHWAY  EM 
BANKMENTS, 

Utah  State  Univ.,  Logan  Water  Research  Lab. 
Gaylord  V.  Skogerboe,  and  M.  Leon  Hyatt. 
ASCE  Proc,  J  Hydr.  Div.,  Vol  93,  No.  HY6,  Paj 
5564,  pp  65-78,  Nov  1967.  14  p,  7  fig,  3  tab,  no  ref 

Descriptors:     'Open    channel,     'Embankments 

•Flow    measurement,    'Subcritical    flow,    *Stag< 

discharge  relations.  Weirs,  Water  measuremeni 

Channels,     Backwater,     Mathematical     studies 

Model  studies.  Flow  profiles,  Floods,  Highway  el 

fects. 

Identifiers:  'Submerged  flow. 

A  method  is  presented  for  determining  th 
discharge  of  water  over  a  highway  embankmen 
under  submerged  flow  conditions,  in  which 
change  in  tailwater  depth  affects  upstream  depti 
The  data  required  are  upstream  and  downstrear 
flow  depth  and  the  dimensions  of  the  embankmeni 
The  method  is  illustrated  using  data  collected  fror 
model  highway  embankments.  A  highway  embank 
ment,  when  overtopped  by  flood  waters,  is  a  fon 
of  broad-crested  weir,  and  for  freeflow  condition! 
discharge  is  a  function  only  of  upstream  depth  If 
downstream  structure  or  other  obstruction  control 
the  stage-discharge  relation,  the  depth  of  flow  s 
the  embankment  may  be  sufficient  to  prevent  crit 
cal  flow  on  the  roadway,  and  subcritical  or  sul 
merged  flow  will  occur.  (Knapp-USGS) 
W68-01022 


GROWTH  OF  SPECTRAL  COMPONENTS  IN 
WIND-GENERATED  WAVE  TRAIN, 

Stanford  Univ.,  Stanford,  Calif  Dept.  of  Civil  Ei 

gineering. 

Alex  J.  Sutherland. 

J  Fluid  Mech,  vol  33,  pt  3,  pp  545-560,  Sept 

1968.  16p,  7  fig,  3  tab,  13  ref. 

Descriptors:  'Waves  (Water),  'Wind  tides. 
Identifiers:    'Spectral    growth,    'Wind-generate 
wave,   Energy   transfer,   Reynolds   stress  theor 
Water  surface  displacement.  Wave  frequency. 

In  a  laboratory  investigation  of  the  response  of 
water  surface  under  the  action  of  wind,  pow 
spectral  density  measurements  were  made  of  tl 
water  surface  displacement  in  a  wind-generate 
wave  train.  Growth  rates  of  different  componen 
were  determined  from  the  measured  spectra;  tl 
resulting  values  were  compared  with  those  pr 
dieted  by  the  viscous  Reynolds  stress  mechanism 
energy  transfer  from  wind  to  wave.  The  theory  a 
sumed  the  air-velocity  profile  to  be  linear  neartl 
water  surface  and  to  be  asymptotically  logarithmi 
Where  the  growth  was  exponential,  the  theo 
could  be  made  to  predict  growth  rates  successful 
at  wave  frequencies  less  than  3  to  5  c/s.  At  high 
frequencies  the  theory  predicted  values  an  order 
magnitude  larger  than  those  measured  Limited  r 
gions  of  linear  growth  were  found  at  the  lowe 
wind  speeds  for  components  with  frequencies  le 
than  2  to  5  c/s.  The  viscous  Reynolds  stress  theo 
is  considered  inadequate  for  predicting  grow 
rates  in  situations  where  a  spectrum  of  waves  is  i 
volved.  (Llaverias-USGS) 
W68-01030 
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iSET  OF  THERMOHALINE   CONVECTION 
A  POROUS  MEDIUM, 

ikland  University,  New  Zealand. 

A.  Nield. 

iter  Resources  Res,  Vol  4,  No  3,  pp  553-560 

w  1968.  8  p.  I  tab,  19ref. 

scriptors:  *Porous  media,  'Convection, 
othermal  studies.  Mathematical  studies,  Ther- 
dynamic  behavior,  Boundaries  (Surface). 
ntifiers:  'Thermohaline  convection,  Perturba- 
i  analysis,  Boussinesq  approximation,  Convec- 
iflow. 

ear  perturbation  analysis  is  used  for  the 
blem  of  the  onset  of  convection,  induced  by 
lyancy  effects  resulting  from  vertical  thermal 
solute  concentration  gradients,  in  a  horizontal 
:r  of  a  saturated  porous  medium.  When  a 
mgly  stabilizing  solute  gradient  is  opposed  by  a 
tabilizing  thermal  gradient,  with  attention  con- 
trated  mainly  on  monotonic  instability,  oscilla- 
'  instability  may  be  possible.  For  a  general  set  of 
ndary  conditions,  the  eigenvalue  equation,  in- 
'ing  a  thermal  Rayleigh  number  R  and  an 
logous  solute  Rayleigh  number  S,  is  obtained  by 
burier  series  method.  By  extending  existing 
ills  for  the  thermal  problem,  numerical  solu- 
s  are  found  for  some  special  limiting  cases. 
:n  the  thermal  and  solute  boundary  conditions 
formally  identical,  the  net  destabilizing  effect  is 
■essed  by  the  sum  of  Rayleigh  numbers  R  and  S 
iverias-USGS) 
i-01038 


WAKES  IN  STRATIFIED  FLUIDS, 

is  Hopkins  University,  Baltimore,  Department 

lechanics. 

.  Janowitz. 

uid  Mech,  Vol  33,  Pt  3,  pp  417-432,  Sept  2 

i.  16p,8fig,20ref.  V 

:riptors:  *Viscous  flow,  *Flow  around  objects, 
tiffed  flow,  Viscosity. 

tifiers:  'Two-dimensional  body,  Non-diffusive 
)us  fluid,  Problem  solving,  Fluid  jets. 

sideration  is  given  to  a  2-dimensional  body 
ing  horizontally,  with  constant  speed  U, 
ugh  an  unbounded,  linearly  stratified,  non-dif- 
e  viscous  fluid.  The  governing  equations  are 
inzed  using  the  Oseen  and  Bossinesq  approxi- 
ons,  and  the  boundary  conditions  at  the  body 
replaced  by  a  linearized  momentum-integral 
tion.  The  solution  of  this  linear  problem  shows 
tern  of  alternating  jets  upstream,  which  decay 
>raically  and  become  wider  in  the  upstream 
:tion,  and  a  pattern  of  waves  downstream  of 
body.  The  effects  of  viscosity  on  these  lee 
S  are  considered  in  detail.  The  asymptotic 
ion  given  is  valid  far  upstream  of  the  body.  For 
peeds,  this  solution  becomes  valid  close  to  the 
■  Figures  illustrate  flow  downstream  of  the 
and  show  that,  as  the  speed  of  the  body  in- 
es,  the  lee  waves  increase  in  wavelength  and 
uate  more  slowly.  (Llaverias-USGS) 
-01040 


LYSIS    OF    SUBMERGENCE    IN    FLOW 
SURING  FLUMES, 

State  Univ,  Water  Research  Lab,  Logan. 
3rd  V.  Skogerboe,  and  M.  Leon  Hyatt. 
E  Proc,  J  Hydraul  Div,  Vol  93,  No  HY4,  Pap 
,  pp  1 83-200,  July  1 967.  1 8  p,  1  5  fig,  1 2  ref. 

riptors:  'Open  channel  flow,  'Hydraulics 
v  measurement,  'Subcritical  flow,  'Stage- 
arge  relations,  Venturi  meters,  Venturi 
;s.  Flumes,  Channels,  Backwater,  Mathemati- 
udies,  Flow  profiles,  Model  studies. 
ifiers:  Parshall  flumes,  Flat-bottom  flumes 
lerged  flow. 

ration  curves  which  describe  submergence 
andition  m  which  a  change  in  tailwater  depth 
|»  upstream  depth  in  flow-measuring  flumes 
leveloped  by  a  combination  of  dimensional 
sis  and  empiricism.  Parameters  developed  in 


this  manner  are  further  verified  by  the  theoretical 
submerged  flow  equation  developed  from  momen- 
tum relationships.  A  flat-bottomed  rectangular 
measuring  flume  was  used  to  generate  data  neces- 
sary for  establishing  the  parameters  describing  sub- 
merged flow.  The  resulting  form  of  the  discharge 
equation  has  been  verified  for  a  trapezoidal  flat- 
bottomed  flume  and  a  Parshall  flume.  For  any  par- 
ticular flume  geometry,  the  free  flow  and  sub- 
merged flow  equations  have  a  common  exponent 
and  can  be  placed  on  a  single  calibration  graph, 
which  then  gives  the  transition  point  from  free  to 
submerged  flow.  ( Knapp-USGS) 
W68-0fl23 


IN   OPEN-CHANNEL 


DISPERSION   OF   MASS 
FLOW, 

Colorado  State  Univ.,  Fort  Collins. 

William  W.  Sayre. 

Colo  State  Univ  Hydrol  Pap  No  3,  73  p,  Feb  1968 

48  fig,  7  tab,  1  append,  47  ref. 

Descriptors:  'Open  channel  flow,  'Hydraulics, 
'Diffusion,  'Dispersion,  'Sediment  transport,  Tur- 
bulent flow,  Turbulence,  Mathematical  models, 
Digital  computers,  Model  studies,  Hydraulic 
models,  Flumes. 
Identifiers:  Shear  flow. 

The  dispersion  process  for  settling  particles  in  a  2- 
dimensional  turbulent  shear  flow  is  formulated  in  2 
differential  equations,  one  for  particles  suspended 
in  the  flow  and  the  other  for  those  deposited  on  the 
bed.  Exchange  of  particles  between  the  bed  and  the 
flow  is  permitted.  Using  the  Aris  moment  transfor- 
mations, the  equations  are  converted  to  a  more 
tractable  system  of  equations  which  are  solved  by 
numerical  methods  with  the  aid  of  a  digital  com- 
puter, for  the  zero,  first,  second  and  third  moments 
of  the  longitudinal  concentration  distributions. 
Various  combinations  of  boundary  and  other  input 
conditions  are  imposed,  and  their  effects  on  the 
dispersion  process  are  demonstrated.  The  results  of 
the  numerical  solutions  together  with  the  results  of 
the  earlier  dispersion  experiments  with  silt  particles 
and  fluorescent  dyes  show  that  the  tendency  of  the 
silt  particles  toward  deposition  and  temporary 
storage  on  the  bed  can  profoundly  affect  the  lon- 
gitudinal dispersion  process.  Computer  programs 
used  in  the  study  are  included  in  an  appendix  (K- 
napp-USGS) 
W6JS-01129 
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ENERGY  ABSORPTION  IN  HIGH-VELOCITY 
CURRENTS, 

Enzo  Levi,  and  Guillermo  Gonzalez  Escamilla. 
Int  Ass  Hydraul  Res,  Proc  7th,  Lisbon,  Pap  D-10,  9 
-i,  1957.  (Transl  from  Span,  Bur  Reclam  Transl 
44, July  1968.)  lOp,  18  fig. 

Descriptors:  'Hydraulic  models,  Hydraulic  struc- 
tures, Hydraulic  jumps,  Hydraulic  engineering, 
'Energy  absorption,  'Energy  dissipation,  Tunnels 
Spillways,  Outlet  works,  Outlets,  'Model  tests, 
Foreign  design  practices,  Stilling  basins. 
Identifiers:  Mexico,  Solis  Dam,  Mexico,  Miguel 
Hidalgo  Dam,  Mexico,  Alvaro  Obregon  Dam,  Mex- 
ico, El  Sordo  Dam,  Mexico,  'Energy  dissipators. 

Hydraulic  model  tests  were  conducted  on  energy 
dissipators  for  hydraulic  structures  having  flows  of 
20  m/sec.  Four  different  devices  were  tested;  3 
were  placed  at  the  exit  of  deep  intakes  and  1  at  the 
end  of  a  spillway  discharge  flume.  Model  tests  were 
conducted  for  designing  the  outlet  works  for  Solis, 
Miguel  Hidalgo,  and  Alvaro  Obregon  Dams,  and 
the  spillway  for  El  Sordo  Dam.  Results  of  the  model 
tests  are  summarized.  Energy  absorption  devices 
for  Solis  and  Alvaro  Obregon  Dams  offer  viable 
solutions  if  closing  the  discharge  channel  transver- 
sallv  is  feasible.  Energy  dissipators  for  Miguel 
Hidalgo  and  El  Sordo  Dams  are  less  efficient  and 
more  difficult  to  operate,  but  have  the  advantage  of 
providing  free  passage  to  floating  material.  "These 
dissipators  permit  good  stilling  of  free  high-velocity 
currents  with  more  advantages  than  those  offered 
by  classical  stilling  tanks.  Drawings  and  photo- 
graphs of  the  models  are  shown.  ( USBR ) 


W68-0I221 


DESIGNING  THE  APPROACH  CHANNEL  FOR 
SHAFT  SPILLWAYS, 

A.R.  Skue. 

Trudy  LP1,  No  274,  pp  38-46,  1966.  (Transl  from 
Russ,  Bur  Reclam  Transl  734),  Nov  1967.  19  p  5 
fig,  2  ref.  F 

Descriptors:  Foreign  design  practices,  Hydraulics, 
Hydraulic  models,  Hydraulic  engineering,  'Model 
tests,  Calculations,  'Spillways,  Piers,  Hydraulic 
structures,  Discharge  coefficients,  Pulsating  flow, 
Spillway  crests,  Vortices,  Excavation,  Volume, 
Flow  control,  Design  criteria,  'Channels. 
Identifiers:  USSR,  'Approach  channels,  'Morning 
glory  spillway,  'Shaft  spillways. 

The  Vedeneev  Hydraulics  Institute  in  the  USSR 
conducted  model  tests  to  perfect  the  design  of  ap- 
proach channels  to  morning-glory  spillways  with 
restrictions  imposed  by  the  proximity  of  earth  dam 
slopes  or  rock  outcroppings.  A  parabolic  channel 
shape  with  an  obstructing  pier  and  dividing  piers  to 
alleviate  vortex  formation  was  recommended.  The 
proposed  design  is  compared  with  results  of  previ- 
ous work  by  a  sample  problem.  Experiences  en- 
countered during  laboratory  model  studies  are 
described.  (USBR) 
W68-01226 


INFLUENCE  OF  A  METHOD  OF  AIR  ADMIS- 
SION ON  PRESSURE  SURGES  IN  DRAFT  TUBE 
MODELS  OF  AXIAL  HYDRO-TURBINES, 

Iu  M.  Isaev. 

Gidromash  Trudy  LPI,  No  215,  pp  58-68,  Moscow 
and  Leningrad,  1961.  (Transl  from  Russ,  Bur 
Reclam  Transl  756,  July  1968.)  29  p,  7  fig,  6  ref. 

Descriptors:  Foreign  design  practices,  Hydraulics, 
Model  tests,  Draft  tubes,  Hydraulic  models,  'Axial 
flow  turbines,  'Hydraulic  turbines,  Hydraulic 
transients,  'Kaplan  turbines,  Turbines,  Surges,  Un- 
steady flow,  Vortices,  Water  pressures,  Instrumen- 
tation, Pressure  sensors,  'Aeration,  Statistical  anal- 
ysis, Vibrations,  Efficiencies,  Air  demand. 
Identifiers:  USSR,  Leningrad  Metalworks,  USSR, 
Leningrad  Poly  Inst,  USSR,  'Machine  design, 
Foreign  research,  'Hydarulic  design. 

Hydraulic  model  tests  of  the  effects  of  air  admis- 
sion on  pressure  surges  in  axial  hydraulic  turbines 
are  described.  The  reduction  or  growth  in  surge 
amplitude  and  the  change  in  unit  efficiency  were 
investigated  for  several  locations  of  air  admission 
and  varying  quantities  of  air.  The  particular  study 
described  was  for  a  Kaplan  turbine.  The  most  effec- 
tive method  was  introduction  of  air  through  the 
flow-deflecting  part  of  the  cone.  Surge  amplitudes 
decreased  approximately  45%  and  unit  efficiency 
increased  0.5  to  1 .0%.  ( USBR ) 
W68-01230 


WAVE  PROPAGATION  AND  BOUNDARY  IN- 
STABILITY  IN  ERODIBLE-BED  CHANNELS, 

Massachusetts  Institute  of  Technology,  Cambridge. 
Mario  H.  Gradowczyk. 

J  Fluid  Mech,  Vol  33,  Part  1,  pp  93-1 12,  July  1968 
20  p,  4  fig,  1  tab,  27  ref. 

Descriptors:  'Waves,  'Bedloads,  'Streambeds, 
Open  channels,  Boundary  shear,  'Scour,  'Stream 
erosion,  Open  channel  flow,  Bibliographies, 
Froude  number,  Movable  bed  models,  Boundary 
layer,  Sediment  transport,  Hydraulics,  Hydrology 
Stream  channels. 

Identifiers:  'Wave  propagation,  Bedload  move- 
ment, Bed  ripples,  Great  Britain,  Shallow  water 
Bed  roughness,  *Erodible-bed  channels. 

Wave  propagation  in  one-dimensional  erodible-bed 
channels  is  discussed  using  a  shallow -water  approx- 
imation for  the  fluid  and  a  continuity  equation  for 
the  bed.  In  addition  to  gravity  waves,  a  third  wave  is 
found  that  gives  the  velocity  of  propagation  of  a 
bed  distrubance.  An  appropriate  dimensional  anal- 
ysis yields  the  quasi-steady  approximation  for  the 
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complete  shallow- water  equations.  Linear  stability 
analysis  of  free-surface  flows  is  extended  to  include 
the  erodibility  of  the  bed.  The  critical  Froude 
number  above  which  the  free-surface  of  the  fluid 
may  become  unstable  is  obtained.  Erodibility  in- 
creases the  stability  of  the  free  surface  in  qualita- 
tive agreement  with  previous  experiments  if  the 
contact-bed  discharge  is  greater  than  the  the 
suspended-material  discharge.  The  stability  theory 
is  used  to  discuss  coupled  beds  and  surface  waves_ 
Five  different  configurations  have  been  obtained 
from  the  theory:  a  sinusoidal  wave  pattern  moving 
downstream;  a  transition  zone;  and  antidunes  mov- 
ing upstream,  moving  downstream,  and  remaining 
stationary.  These  bed  forms  agree  with  experimen- 
tal results;  the  shallow-water  theory  gives  a 
reasonable  explanation  of  boundary  instability. 
(USBR) 
W68-01236 

SOME  STUDIES   ON   NEW   TYPES  OF  FRIC- 
TION BLOCKS, 

Indian  Institute  of  Science,  Bangalore,  India. 

N.  S.  Lakshmana  Rao,  and  H.  S.  Suryanarayana 

Rao 

Irrig  and  Power  (India),  Vol  25,  No  1,  pp  29-40, 

Jan  1968.  1 2  p,  1 3  fig,  1  tab,  1 6  ref. 

Descriptors:  *  Energy  dissipation,  'Stilling  basins, 
♦Roughness  (Hydraulic),  "Fluid  friction,  'Hydrau- 
lic design,  Open  channel  flow. 
Identifiers:  India,  Friction  blocks  (Hydraulic). 

Experiments  were  performed  on  the  effects  on 
stilling  basin  performance  of  friction  blocks  with 
and  without  passages,  and  with  passages  of  dif- 
ferent diameters  in  a  horizontal,  rectangular  flume. 
The  flow  in  the  flume  was  supercritical  throughout. 
It  was  observed  that  at  higher  upstream  Froude 
numbers,  rectangular  blocks  with  larger  diameter 
passages  were  better  than  the  ones  with  smaller 
diameter  passages,  which  in  turn  were  more  effec- 
tive than  rectangular  blocks  without  passages. 
Similarly,  at  higher  upstream  Froude  numbers, 
wedges  with  convergent  passages  were  found  to  be 
more  effective  than  the  ones  with  straight  passages, 
which  in  turn  dissipate  more  energy  than  the  wedge 
without  passages.  ( Knapp-USGS ) 
W68-01258 

VARIATIONS        OF        THE        HYDRAULIC 
ROUGHNESS  OF  ALLUVIAL  CHANNELS, 

U.S.  Geological  Su  rvey,  Tucson,  Ariz. 

Thomas  Maddock,  Jr. 

Svmp  on  River  Morphol,  Gen  Assembly  of  Bern, 

Sept  Oct  1967,  Paper,  pp  187-199,  1967.  13  p.  5 

fig,  2  tab,  1 3  ref. 

Descriptors:  "Channel  flow,  "Channel  morpholo- 
gy "Roughness  (Hydraulic),  "Alluvial  channels, 
Regime,  Shape,  Slopes  width.  Velocity,  Discharge 
(Water),  Sediment  load,  Particle  size. 
Identifiers:  Bed  form,  Deformed  bed,  Mobile-bed 
fiuviology. 

The  literature  of  experimental  study  of  stream 
hydraulic  properties  is  reviewed  and  summarized. 
Roughness  of  alluvial  channels  is  controlled  by  the 
deformed  stream  bed;  the  hydraulic  variables  of 
width,  depth,  velocity,  slope,  and  sediment  load  are 
mutually  determined.  The  relation  among  the  vari- 
ables is  not  unique  but  depends  upon  whether  any 
constraint  is  placed  on  any  dependent  variable.  The 
following  rules  are  proposed:  If  the  water  and  sedi- 
ment discharge  per  unit  width  of  channel  are  inde- 
pendent variables,  and  slope  and  depth  are  free  to 
vary,  then  V  varies  as  (qS)  to  the  1/2  power.  If  the 
slope  and  the  water  discharge  per  unit  of  width  are 
independent  variables,  and  load  and  depth  are  free 
to  vary,  then  V  varies  as  (qS)  to  the  4/10  power.  If 
unit  sediment  discharge  is  constant,  unit  water 
discharge  is  an  independent  variable,  and  velocity 
depth  and  slope  are  free  to  vary,  then  the  depth- 
slope  products  are  approximately  constant.  If  depth 
is  constant,  unit  discharge  is  an  independent  varia- 
ble, and  load  and  slope  are  to  vary,  slope  will  be  ap- 
proximately constant.  On  a  stream  of  fixed  slope 


with  a  constant  discharge,  when  sediment  load  va- 
ries, the  adjustments  are  reflected  in  changes  in 
both  the  friction  factor  and  the   average  shear 
stress.  (Knapp-USGS) 
W68-01273 

8C.  Hydraulic  Machinery 

OPTIMAL    POLICY    FOR    HYDROELECTRIC 
OPERATIONS, 

Stanford  Univ.,  Stanford, Calif. 
John  Gessford,  and  Samuel  Karlin. 
Studies  in  the  Math  Theo  of  Inventory  and  Produc- 
tion, Stanford  Math  Studies  in  the  Social  Sci,  I,  pp 
179-200, 1958.  22  p.  9  fig,  7  ref. 

Descriptors:  Reservoir  operation,  "Hydroelectric 
power.  Optimization,  "Statistical  models.  Power 
marketing,  Reservoir  storage,  Water  policy. 
Identifiers:  Grand  Coulee,  Inventory  theory,  Cost 
functions. 

Inventory  theory  techniques  were  used  to  structure 
and  study  two  hydroelectric  models.  Random  in- 
flows with  time  varying  probability  distributions 
were  considered.  The  objective  was  to  minimize  ex- 
pected total  cost  incurred  during  some  future  inter- 
val, subject  to  energy  demand  and  water  availabili- 
ty. Total  demand  was  assumed  to  be  known.  In  the 
first  model  the  cost  function  was  assumed  linear 
and  a  fraction  of  the  electric  energy  was  assumed  to 
be  supplied  from  other  sources.  The  optimal  policy 
was  shown  to  be  dependent  on  a  single  reservoir 
volume  parameter,  which  could  be  calculated  from 
the  long-run  expected  cost.  In  the  second  model  a 
convex  cost  function  was  assumed.  The  optimal 
policy  was  shown  in  that  case  to  be  also  dependent 
on  a  single  volume  parameter.  An  example  using 
data  from  Grand  Coulee  dam  was  solved  using  the 
first  model. 
W68-0II50 

TRANSIENT  RECOVERY  VOLTAGE  CAUSED 
BY  DIFFERENT  SWITCHING  OPERATIONS  IN 
HV  NETWORKS  CONTAINING  UN- 
DERGROUND CABLES,  . 

Brown,  Boveri  and  Co,  Ltd,  Baden,  Switzerland. 
A.  Eidinger,  and  G .  Koppl. 

Brown  Boveri  Rev,  Vol  55,  No  4/5,  pp  175-181, 
Apr/May  1968.  7  p,  8  fig.  Href. 

Descriptors:  "Transmission  lines,  Extra  high  volt- 
age, Surges,  Electric  potential,  Inductance,  "Elec- 
tric cables,  Capacitance,  Costs,  Electrical  im- 
pedance. Dielectrics,  Electrical  networks,  Circuit 
breakers,  Faults  (Electrical),  "Transients. 
Identifiers:  Switching  surges,  "Underground  ca- 
bles Foreign  research,  "Transient  recovery  volt- 
age, Switzerland,  "Switching,  Network  analysis. 

Extensive  use  of  high-voltage  cable  networks  for 
voltages  above  100  kv  is  infrequent  because  of 
economic  reasons.  Mixed  networks  of  overhead 
transmission  and  underground  cable  are  becoming 
more  numerous  in  large  cities  and  surrounding 
areas.  This  paper  examines  the  effect  of  cable  sec- 
tions of  varying  lengths  on  the  transient  recovery 
voltage.  The  calculations  made  provided  for  cables 
no  longer  than  7  km  (4.3  mi)  since  modern  high- 
voltage  networks  contain  only  short  cable  sections. 
Various  switching  operations  are  examined  in  dif- 
ferent network  configurations.  Results  indicate  that 
circuit  breakers  satisfying  all  requirements  for 
switching  of  overhead  lines  will  handle  networks 
combining  overhead  lines  and  underground  cables. 
(USBR) 
W68-01211 

STRESSES  IN  TRANSMISSION  LINE  CONDUC- 
TORS NEAR  THE  SUSPENSION  CLAMP, 

Technical  University  of  Munich,  Germany. 

W  Buckner,  H.  Kerner,  and  W.  Philipps. 

Pap  23-07,  Int  Conf  Large  High  Tension  Elec  Syst, 

Paris,  France,  June  1968.  14  p,  9  fig,  7  tab,  3  ref. 


Descriptors:  "Transmission  lines,  Transmissic 
(Electrical),  Stress,  Field  tests,  "Vibrations,  Vibr 
tion  suppressors,  "Tensile  stress,  Test  procedure 
Experimental  data,  "Bending  stress,  Clamps,  Te 
facilities,  Frequency,  Strain  gages. 
Identifiers:  "Electric  conductors,  Test  transmissi* 
lines,  "Vibration  tests,  Suspension,  Test  resull 
Germany,  Foreign  research,  Stress  gages. 

Wind-induced  vibrations  and  the  danger  tb 
present  to  high-voltage  overhead  conductors  are 
great  importance  to  designers.  This  rerx 
discusses  results  of  vibration  tests  performed  on 
energized  experimental  line  in  south-central  G( 
many.  Comparison  measurements  were  made 
ACSR  conductors  with  various  tensile  stresses  a 
conductor  types.  Investigations  were  made  of 
fluence  of  bundled  conductors,  vibration  dampe 
and  special  arrangements  of  the  suspension  poi 
In  addition  to  vibration  measurements,  static  bei 
ing  stress  at  the  suspension  clamp  was  measuri 
Conductor  vibrations  were  considered  the  m; 
problem  at  the  beginning  of  the  tests.  Howev 
measurements  indicated  that  dynamic  and  sta 
bending  stresses  at  the  suspension  clamp  should 
considered  with  tensile  stress,  and  that  static  bei 
ing  stress  at  the  suspension  clamp  is  an  import 
factor  previously  ignored.  These  tests  have  b< 
made  possible  by  a  new  dynamic  testing  device, 
tached  to  the  conductor,  that  transmits  signals  t 
tape  recorder  at  the  base  of  the  tower.  Data 
evaluated  automatically  by  a  computer.  ( USBR) 
W68-01213 

1100-KV  STATION  AND  LINE  INSULATI 
DESIGN,  „      „      u 

Westinghouse  Electric  Corp.,  East  Pittsburgh,  P 
A  R.  Hileman,  J.  P.  McKinnon.and  J.  K.  Dillart 
Pap  25-06,  lnt  Conf  Large  High  Tension  Elec  S 
Paris,  France,  June  1968.  lOp,  lOfig,  14ref. 

Descriptors:  "Extra  high  voltage,  Test  facilil 
Test  procedures,  "Electric  insulation,  Contam 
tion,  Research  and  development,  "Electric  cat 
"Impulse  tests  (Electrical),  Transmission  (Elei 
cal),  Design,  Lightning,  Economics,  Substat 
(Electrical). 

Identifiers:  "Switching  surges.  Lightning  arresl 
•Underground  cables,  Electrical  insulators,  E 
trical  design.  Test  results. 

Design  of  a  facility  for  testing  underground  c 
systems  rated  121  to  765  kv  required  switc 
surge  and  impulse  tests  on  insulator  arrangem 
at  test  voltages  of  635-kv  single-phase  (equivs 
to  1100-kv  phase-to-phase)  necessary  for  te; 
765-kv  cable  samples  to  150%  over-voltage, 
test  procedure  is  described  and  results  are  gi 
Switching  surge  tests  provided  data  to  assess 
design  of  1100-kv  systems.  Comparison  of 
lightning,  contamination,  and  switching  s 
requirements  shows  that  designing  and  110 
transmission  line  to  withstand  greater  than  If 
unit  (pu)  switching  surges  appears  technicall 
feasible  with  present  available  knowledge 
materials.  Switching  surge  withstand  design  I 
of  1.6  pu  are  feasible.  Meeting  estimated 
tamination  requirements  is  possible,  but  the  d 
may  be  uneconomical  in  regions  of  high  pollu 
Estimates  of  insulation  requirements  in  11C 
stations  show  that  designing  switching  surge  I 
greater  than  1.6  pu  is  technically  infeasible, 
present  design  philosophy.  Contamination  req 
ments  may  be  a  greater  problem  for  stations 
for  transmission  lines.  More  research  is  need< 
the  breakdown  mechanism  of  large-spaced 
methods  of  reducing  surges,  and  contamini 
(USBR) 
W68-01214 

EXPERIENCE  WITH  TRANSISTORISED 
TECTION  IN  BRITAIN, 

A  Reyrolle  and  Co  Ltd  and  CEGB,  Great  BnU 
F  L  Hamilton,  J.  B.  Patrickson,  and  F  H  Bin 
Pap  31-04,  Int  Conf  Large  High  Tension  Elec 
Paris,  France,  June  1968.  16  p.  1 1  fig,  3  tab.  7 
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scriptors:  'Transistors,  *Electric  relays,  In- 
tigaiions.  Circuits,  Transients,  Reliability,  Elec- 
:  power,  Semiconductors,  Silicon,  Extra  high 
tage,  Electrical  equipment,  'Electronic  equip- 
nt,  Power  system  operations.  Germanium,  Elec- 
:al  stability.  Temperature,  Laboratory  tests, 
ctrical  grounding,  Design, 
ntifiers:  'Protection  (Electrical),  Application 
hniques.  Great  Britain,  Foreign  research,  Over- 
tage,  Performance. 

insistorized  protection  in  Britain  is  modeled  on 
iracteristics  and  arrangements  of  established 
ms  of  electro-mechanical  protection.  Increased 
formance  is  achieved,  but  the  potential  of 
isistorized  relays  and  protection  has  not  been 
iloited.  Present  developments  must  be  con- 
:red  as  a  transitional  stage  leading  toward  new 
icepts  of  protection,  new  physical  arrangements, 
I  greater  coordination  with  other  control  func- 
is.  Many  aspects  of  present  experiences  are  con- 
ned important  to  future  developments;  these 
discussed  in  relation  to  development,  produc- 
1,  and  application  Over  a  wide  range  of  equip- 
r»t.  Environmental  conditions  influencing  the 
ign  of  transistorized  equipment  have  been  an 
lortant  consideration;  one  of  the  most  important 
vervoltages  occurring  on  secondary  circuits  and 
ly  equipment.  Investigations  and  measurements 
ie  at  ehv  stations  in  Great  Britain  to  determine 
magnitude  and  nature  of  such  overvoltages  are 
orted.  An  interim  specification  has  been 
eloped  for  testing  transistorized  equipment  to 
ure  its  ability  to  withstand  these  conditions. 
>BR) 
8-01215 


JH  SPEED  PROTECTION  OF  POWER 
STEMS  BASED  ON  IMPROVED  POWER 
STEM  MODELS, 

R.  Slemon,  S.  D.  T.  Robertson,  and  M. 

namoorty. 

i  31-09,  Int  Conf  Large  High  Tension  Elec  Syst, 

is,  France,  June  1968.  15  p,  10  fig,  7  tab,  16ref, 

lend. 

scriptors:  'Electric  relays,  Faults  (Electrical), 
alysis,  Models,  Bibliographies,  Digital  compu- 
i,  Transmission  (Electrical),  Electric  potential, 
ors,  'Power  system  operations,  Electrical  sta- 
ty,  Electric  currents,  Electric  power,  Transients, 
ctrical  impedance,  Circuits,  Transmission  lines, 
lulation. 

ntifiers:  'Protection  (Electrical),  Synchronous 
chines,  Wave  shape,  Reactance,  Performance, 
>rt  circuits,  Ground  currents. 

itection  systems  use  information  derived  from 
tage  and  current  waveforms  to  diagnose  fault 
iditions  and  initiate  appropriate  switching 
nations.  Designing  ana  testing  protection 
terns  require  knowledge  of  the  voltage  and  cur- 
t  signals  following  any  type  and  location  of  fault, 
sign  information  normally  is  obtained  from 
dels  of  the  power  system.  Use  has  been  made  of 
udosteady-state  models  representing 

chronous  machines  by  appropriate  voltage  and 
ctance;  each  line  is  represented  by  an  im- 
lance  or  an  equivalent  parallel  or  branched  cir- 
t.  Models  with  refinements  to  include  machine 
nsients  have  proved  adequate  for  designing 
iv-speed,  electromechanical  relay  systems, 
idem  high-speed  static  relays  often  operate  on 
armation  derived  during  the  first-  or  second-half 
:le  following  a  disturbance.  More  sophisticated 
dels  of  machines  and  lines  are  required  to  pre- 
t  transient  information.  Several  models  suitable 
simulation  on  a  digital  computer  are  discussed, 
ors  arising  from  use  of  traditional  models  are 
lluated.  New  relaying  functions  are  proposed, 
(gested  by  studies  made  on  post-fault  signals  ob- 
fiedfrom  more  precise  models.  (USBR) 
J8-01216 


TECHNICAL     AND     ECONOMIC     COM- 
RISON  BETWEEN  AC  AND  DC  TRANSMIS- 

Casson. 


Pap  42/43-01,  lnt  Conf  Large  High  Tension  Elec 
Syst,  Paris,  France,  June  1968.  20  p,  12  fig,  5  tab,  2 
append. 

Descriptors:  Extra  high  voltage,  Extra  long 
distance,  Costs,  Circuits,  'Alternating  currents, 
'Direct  currents,  Electric  insulation,  Electrical 
equipment,  'Transmission  (Electrical),  Converters 
(Electrical),  Electric  cables,  Electric  power, 
Economics,  'Cost  comparisons. 
Identifiers:  'Interconnected  systems,  Economic 
evaluation,  Interties,  Submarine  cables,  Un- 
derground cables,  Foreign  research,  Great  Britain. 

A  CIGRE  Committee  studied  the  economics, 
security,  and  characteristics  of  equivalent  long- 
distance overhead  line  and  cable  links.  The  studies 
are  identical  for  different  countries,  and  based  on 
1965  costs.  Present-day  technology  permits 
satisfactory  construction  of  either  a-c  or  d-c  over- 
head transmission  lines.  D-c  transmission  has  the 
advantages  of  controllability,  no  transfer  of  short- 
circuit  power,  and  no  need  for  series  and  shunt 
reactive  compensation.  However,  dc  has  more 
complex  and  more  expensive  terminal  equipment. 
Overhead  d-c  lines  are  cheaper  than  a-c  lines  of  the 
same  rating,  but  the  cost  of  lines  and  terminal 
equipment  reaches  a  breakeven  point  at  600  mi 
and  dc  becomes  cheaper  for  longer  distances.  Un- 
derground cable  for  d-c  transmission  proves  to  be 
uneconomical  for  distances  of  less  than  50  mi.  Dc 
has  a  distince  advantage  over  ac  for  transmission 
schemes  involving  long  submarine  cable  crossings 
or  for  an  asynchronous  link  between  2  systems  with 
different  characteristics.  Analyses  and  appraisals 
included  in  this  report  are  statements  of  present- 
day  status  of  ac  and  dc  and  will  change  with  the 
rapidly  evolving  technology  in  power  transmission. 
(USBR) 
W68-01217 


STUDIES  ON  THE  INTEGRATION  OF  A  D-C 
TRANSMISSION  LINE  INTO  AN  A-C  NET- 
WORK, 

Philadelphia  Electric  Co,  Pa  and  American  Electric 

Power  Service  Corp,  New  York,  N  Y. 

J.  J.  Dougherty,  and  V.  Caleca. 

Pap  4303,  Int  Conf  Large  High  Tension  Elec  Syst, 

Paris,  France,  June  1 968.  1 2  p,  7  fig,  4  tab,  1  ref. 

Descriptors:  'Model  tests,  Laboratory  tests,  Power 
system  operations,  'Alternating  currents,  'Direct 
currents,  Electric  power,  Disturbances,  Test  facili- 
ties, Converters  (Electrical),  'Electrical  stability, 
Extra  high  voltage,  Transmission  (Electrical), 
Simulation,  Transients,  Faults  (Electrical),  'Elec- 
trical networks. 

Identifiers:  Overvoltage,  Evaluation,  'Model  stu- 
dies, 'Test  results,  'Interconnected  systems,  Inter- 
ties, Switching  surges. 

The  Edison  Electric  Institute's  700-kw  a-c/d-c 
system  model  laboratory  is  described.  A  series  of 
studies  performed  on  the  model  to  evaluate  the  in- 
teractions between  an  a-c  system  and  a  d-c  link  are 
reported.  The  effect  on  a-c  system  stability  of  short 
transient  disturbances  in  the  d-c  link  was  studied 
and  results  are  given.  A  report  is  given  of  studies 
made  on  a  low-power-level  system  simulator  and 
on  the  700-kw  model  to  investigate  overvoltages  on 
a  d-c  line  due  to  d-c  line  faults  and  converter 
disturbances.  Overvoltages  induced  on  one  pole  of 
the  d-c  line  due  to  a  fault  on  the  opposite  pole  have 
been  verified  to  not  exceed  1 .7  times  the  unit  value. 
Certain  double  contingencies  such  as  commutation 
failures  coinciding  with  line  faults  may  produce 
higher  overvoltages.  (USBR) 
W68-01218 


RESULTS  IN  HVDC  CONVERTOR  TESTING 
AND  UTILIZATION  OF  THE  RHEINAU 
RESEARCH  LABORATORY  FACILITIES, 

Siemens  A  G  and  A  E  G-Telefunken,  Berlin,  Ger- 
many; Brown  Boveri  and  Co  Ltd,  Baden,  Switzer- 
land. 

M.  Bosch,  M.  Danders,  and  P.  Etter. 
Pap  43-05,  Int  Conf  Large  High  Tension  Elec  Syst, 
Paris,  France,  June  1968.  13  p,  II  fig,  8  ref. 


Descriptors:  'Test  facilities,  Theory,  Simulation, 
'Direct  currents,  'Extra  high  voltage,  'Converters 
(Electrical),  Research  and  development,  Experi- 
mental data,  Design,  Transmission  (Electrical), 
Electric  power,  Electrical  engineering,  Electrodes, 
Investigations,  Stress. 

Identifiers:  Foreign  research,  Germany, 
'Thyristors,  'Test  results,  'Rheinau  Res  Lab,  Ger- 
many, Magnetic  amplifiers,  Dielectric  properties. 

One  Swiss  and  2  German  electrical  manufacturing 
firms  have  pooled  their  resources  to  build  a 
research  laboratory  at  Rheinau  near  Heidelberg, 
Germany,  for  developing  and  testing  high-voltage 
valves  for  hvdc  installations.  The  facilities  and 
capabilities  of  this  ehv  testing  laboratory  are 
described.  Two  research  installations,  a  synthetic 
test  circuit  and  a  load  test  circuit,  have  been  in 
operation  since  Nov  1966  and  Sept  1967,  respec- 
tively, and  are  suitable  for  longtime  test  runs.  The 
test  facilities  have  permitted  a  comprehensive  in- 
vestigation of  ehv  valves  with  a  wide  variation  of 
stress  parameters  and  with  short-circuit  stresses 
and  inverter  stresses  as  they  occur  in  practical 
operation.  Various  mercury-arc  valves  have  been 
tested,  giving  valuable  indications  of  additional 
research  needed.  Tests  are  being  conducted  on 
thyristor stacks.  (USBR) 
W68-01219 


JNIDIRECTIONAL  REVERSE  HONE  SYSTEM 
PUMP  TURBINE, 

Miroslav  Nechleba,  and  Vaclav  Hosnedl. 
Marianske  Lazne  CSSR,  Hydro-Turbo  Pap  No  C-2, 
1 3  p,  1 967.  (Transl  from  Czech,  Bur  Reclam  Transl 
778),  July  1968.  1 0  p,  6  fig,  3  ref. 

Descriptors:  'Pump  turbines,  Models,  Model  tests, 
Hydraulic  turbines,  Pumps,  'Research  and 
development,  'Hydraulic  machinery,  Design, 
Losses,  'Turbine  runners,  Efficiencies,  Mechanical 
engineering,  Laboratory  tests,  Bearings,  Rotation, 
Moments  of  inertia,  Turbine  parts. 
Identifiers:  Foreign  research,  Czechoslovakia, 
Machine  design,  *  Hone  turbine,  Innovation. 

A  new  pump-turbine  system  was  developed  and 
tested  in  Czechoslovakia.  The  Hone  system  pump- 
turbine  operates  as  a  pump  or  as  a  turbine  at  the 
same  rpm  and  in  the  same  direction  of  rotation. 
The  machine  has  a  hemispherical  exhaust  chamber 
attached  to  the  flange  of  the  main  shaft.  This 
chamber  houses  2  runners  that  can  be  revolved 
about  an  axis  perpendicular  to  the  main  shaft.  One 
runner  remains  hidden  in  the  exhaust  chamber  and 
the  other  is  opposite  a  divider  with  blades  that  can 
be  adjusted  for  pump  or  turbine  operation.  The 
pair  of  runners  reverses  the  circulation  of  the  water 
and  permits  the  main  shaft  to  turn  in  the  same 
direction  of  rotation.  Advantages  of  this  type  of 
pump-turbine  are:  ( 1 )  dewatering  the  runner  not  in 
operation  is  unnecessary  and  this  runner  produces 
no  ventilation  losses;  (2)  very  short  changeover 
time  is  permitted  for  pumping  or  turbine  operation; 
(3)  the  Hone  pump-turbine  has  small-diameter 
high-speed  runners;  and  (4)  use  of  different  run- 
ners gives  longer  machine  life  and  both  runners 
work  within  the  optimum  area  of  efficiency. 
(USBR) 
W68-01225 


HYDRAULIC  TURBINE  CONSTRUCTION  IN 
THE  USSR, 

N.  N.  Kovalev. 

Marianske  Lazne  CSSR,  Hydro-Turbo  Pap  No  C- 
18,  17p,  1967.  (Transl  from  Russ,  Bur  Reclam 
Transl  763),  July  1968.  12p,6fig. 

Descriptors:  'Hydraulic  turbines,  'Hydraulic 
machinery,  Turbine  parts,  Turbine  runners, 
Research  and  development,  Francis  turbines, 
Cavitation,  Analysis,  Pelton  turbines,  Efficiencies, 
Laboratory  tests.  Model  tests,  Losses,  Calculations, 
Computers,  Viscous  flow,  Spiral  cases,  History, 
Hydroelectric  power,  Manufacturing,  Design, 
Kaplan  turbines. 

Identifiers:  USSR,  Foreign  research,  Machine 
design,  Hydraulic  design,  Leningrad  Metalworks, 
USSR. 
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Field  08-ENGINEERING  WORKS 
Group  8C— Hydraulic  Machinery 

Hydraulic  turbine  manufacturing  in  the  USSR  for 
the  past  10  yr  is  reviewed.  Design  improvements  in 
weight  costs,  efficiencies,  specific  speeds,  cavita- 
tion characteristics,  and  capacity  are  discussed 
Much  work  has  been  done  on  ( I )  3-dimensional 
flow  of  a  viscous  fluid  and  determination  of  hydrau- 
lic losses  in  turbines;  (2)  development  of  methods 
for  recalculating  model-testing  data  into  prototype 
conditions,  such  as  the  problem  of  the  scaling  fac- 
tor and  (3)  investigations  of  the  effect  of  geometri- 
cal' characteristics  of  rotors  on  the  power  and 
cavitation  properties  of  turbines.  Additional  scien- 
tific research  development  work  is  needed  for 
building  turbines,  with  particular  emphasis  on  the 
efficiency  and  reliability  of  water  passages.  The 
statics  and  dynamics  of  machine  parts  and  elements 
are  as  important  as  process  technology  in  produc- 
ing parts  for  large  turbines.  (USBR ) 
W68-01229 

8D.  Soil  Mechanics 


FILTRATION  RATES  OF  GROUND  WATERS, 

All  Union  Scientific  Research  Institute  of  Oil  and 

Geology  and  Exploration,  Moscow. 

For  primary  bibliographic  entry  see  Field  02G. 

For  abstract,  see  . 

W68-01136 


pense.  The  size  of  the  dam  and  the  design  depends 
mostly  on  the  drainage  area  and  on  the  discharge  to 
be  expected  according  to  previous  records  of 
amount  and  intensity  of  the  rainfall.  Figures  and 
photographs  are  used  to  explain  the  construction 
details  ofthe  dams.  (Blecker-Ariz.) 
W68-01179 


embankment,  each  built  in  10  layers  over  a  peri 
of  10  days.  For  a  30-ft  embankment,  settlement 
3yris0.15-0.21ft.(USBR) 
W68-01198 


DISPERSION  IN  LAYERED  POROUS  MEDIA, 

Dept.  of  Civil  Engineering,  Massachusetts  Institute 

of  Technology,  Cambridge,  Massachusetts 

Uri  Y.  Shamir,  and  Donald  R.  F.  Harleman. 

J  Amer  Soc  of  Civil  Engineers,  Hydraulics  Div,  Vol 

93,  No  HY5,  pp  237-269,  Sept  1967.  24  p,  1 1  fig,  3 

tab,  1  append. 

Descriptors:  'Dispersion,  *Porous  media,  Seepage, 
Artificial       recharge,       Aquifers,       'Analytical 
techniques,  *  Flow,  Equations. 
Identifiers:  Layers. 

Practical  problems  involving  dispersion  in  porous 
media  arise  in  connection  with  seepage  from  rivers 
and  canals,  artificial  recharge  and  sea  water  intru- 
sion into  coastal  aquifers.  The  study  treats  two 
problems  of  dispersion  in  layered  media:  each  layer 
is  of  uniform  thickness  and  is  considered 
homogeneous  and  isotropic;  if  the  layers  are  thin, 
and  alternating  layers  are  made  ofthe  same  materi- 
al, the  formation  approximates  an  anisotropic 
medium  with  perpendicular  major  and  minor  axes 
Analytic  solution  for  the  problems  are  developed 
and  verified  experimentally.  The  theory  of  disper- 
sion in  porous  media  is  explained  using  68  equa- 
tions, in  combination  with  the  longitudinal  disper- 
sion in  flow  perpendicular  to  layers  and  the  lateral 
dispersion  in  flow  along  the  layers.  Equipment  was 
developed  to  measure  the  longitudinal  and  lateral 
dispersion  in  homogeneous  and  layered  media. 
(Blecker-Ariz.) 
W68-01178 

CRIB  DAMS  FOR  CONTROL  OF  SEDIMENT 
AND  STREAMBED  EROSION  AND  THE  R 
SUITABILITY  FOR  CONDITIONS  IN 
PAKISTAN, 

Pakistan  Forest  Institute,  Peshawar. 
Anwar  Masrur.  ,,.  „, 

Pakistan  J  of  Forestry,  Vol  16,  No  2,  pp  128-137, 
April  1966.  1  Op,  7  fig. 

Descriptors:  *Rockfill  dams,  'Sediment  control, 
Stream  erosion,  Streambeds,  'Alluvial  channels, 
Bank  erosion,  Streams,  'Dam  design. 
Identifiers:  Crib  dams. 

Crib  dams  serve  to  reduce  streambed  erosion 
through  stabilization  of  channels  and  side  slopes 
and  at  the  same  time  control  sediment  movement 
in  streams.  Best  results  are  achieved  by  the  proper 
planning  of  a  system  of  these  dams  in  such  a  way 
that  each  structure  supports  the  next  one  upstream. 
The  nine  advantages  that  crib  dams  have  over  other 
types  of  dams  are  given.  The  selection  of  suitable 
sites  for  the  structures  is  most  important  so  as  to 
achieve  the  desired  stabilization  at  minimum  ex- 


THEORETICAL  STUDIES  OF  CRATERING 
MECHANISMS  AFFECTING  THE  STABILITY 
OF  CRATERED  SLOPES, 

Duke  University,  Durham,  N  C. 

Aleksandar  S.  Vesic,  Gordon  P.  Boutwell,  Jr.,  and 

Tein-LieTai. 

Duke  Univ,  Sch  Eng  Soil  Mech  Ser  No  11,  Mar 

1967.  1 29  p,  72  fig,  1 1  tab,  27  ref. 

Descriptors:  Bibliographies,  'Cratering,  'Craters, 
♦Explosions,  Sands,  Nuclear  explosions,  Slopes, 
Submergence,  Saturation,  Piezometers.  'Pore 
water  pressures,  Pore  pressures.  Model  tests,  Soil 
tests,  Cavities,  Test  procedures,  Laboratory  tests, 
Soil  mechanics,  Shock  waves,  Excavation. 
Identifiers:  Slope  stability,  Soil  pore  structure,  Sta- 
bility. 

Cratering  phenomena  are  studied  in  situations 
where:  ( 1 )  the  cratered  medium  is  below  the  water 
table,  (2)  the  surface  of  the  cratered  medium  is 
sloped,  and  (3)  several  charges  are  detonated 
simultaneously.  Pore-fluid  stress  waves  caused  by 
an  explosion  in  a  submerged  media  seem  to  be  cou- 
pled with  corresponding  skeleton  waves;  their 
shapes  suggest  that  they  may  be  composites  of 
several  waves.  Peak  positive  stress  of  fluid  waves  in 
sand  appears  to  be  proportional  to  energy  yield  of 
the  charge,  and  it  decays  inversely  with  the  cube  of 
distance  from  the  explosive  charge.  Peak  negative 
stress  may  become  larger  than  peak  positive  stress. 
Residual  pore-fluid  stresses  will  occur  only  if  the 
density  of  the  material  is  altered.  The  initial 
sequence  of  cratering  phenomena  is  identical  with 
that  observed  in  an  analogous  case  with  a  horizon- 
tal surface  when  an  explosive  charge  is  detonated 
close  to  the  inclined  surface  of  a  homogeneous, 
isotropic  medium.  Tests  with  multiple-row  charges 
show  a  sequence  of  events  bearing  some  similarity 
to  cratering  phenomena  observed  with  single 
charges.  (USBfe) 
W68-01195 

LONG-TERM  DEFORMATION  IN  CLAY, 

Ohio  State  University,  Columbus. 

T  H  Wu 

Transp  Res  Center  Rep  No  EES  290-1.  Dec  1967. 

1 8  p,  9  fig,  1  tab,  5  ref. 

Descriptors:  'Deformation,  'Creep,  Consolida- 
tion, 'Clays,  Settlement,  Stress.  Stress  distribution, 
Pore  pressures,  'Embankments.  Saturation, 
'Triaxial  shear,  Triaxial  tension,  Triaxial  stress. 
Strain,  Pore  water  pressures,  Hydrostatic  pressures, 
Soil  mechanics,  Soils. 
Identifiers:  Strain  rate,  Deviator  stress. 

Deformation  of  an  embankment  due  to  creep  is  as 
great  as  that  due  to  consolidation.  Major  and  minor 
principal  stresses  are  in  vertical  and  horizontal 
directions  during  embankment  construction.  After 
completion  of  the  embankment  the  soil  element  is 
subjected  to  change  in  the  principal  stresses  plus  a 
rotation  of  the  principal  axis.  Compression  and  ex- 
tension triaxial  undrained  creep  tests  were  per- 
formed on  saturated,  remolded  Grundite  clay. 
Specimens  were  consolidated  under  stresses  of 
1.25,  2.'50,  and  5.00  kg  per  sq  cm.  Deviator  and 
lateral  stresses  were  applied  after  consolidation 
with  no  drainage  allowed,  and  the  pore  pressure 
was  monitored  continuously.  Stress  state  has  an  im- 
portant influence  on  creep  rate;  a  consistent  stress- 
strain-time  relationship  holds  for  the  different 
stress  states.  Volume  change  effects  should  be  con- 
sidered since  the  magnitudes  of  creep  and  con- 
solidation are  similar.  Numerical  calculations  were 
made  for  2  stress  conditions  to  obtain  an  estimate 
of  deformation  due  to  creep.  Two  embankments 
were  assumed,  one  with  narrow  top  and  one  wide 


THE  EFFECT  OF  PLACEMENT  METHOD 
THE  RESPONSE  OF  SOIL  STRESS  GAGES, 

Corps  of  Engineers,  Vicksburg,  Miss. 

P  F  Hadala 

U  S  Army  Eng  Waterways  Exp  Sta  Tech  Rep  N 

803,  Nov  1967.  75  p.  23  fig,  6  tab,  9  ref,  append. 

Descriptors:      'Gages,     'Instrumentation,     1 
procedures,  Scattering,  'Earth  pressures,  Epox 
Sands,  Clays,  Soil  pressures,  Stress,  Soil  mechan 
•Pressure  gages. 
Identifiers:  Soil  dynamics,  'Soil  stress  gages. 

The  placement  method  used  in  static  tests  \ 
steel-epoxy  soil  stress  gages  has  a  definite  influe 
on  the  mean  overregistration  ratio  and  scatte 
data  around  the  mean.  The  overregistration  I 
may  change  as  much  as  40%  due  to  placen 
method  changes.  Overregistration  and  undem 
tration  of  very  stiff  gages  are  possible,  depem 
on  the  soil  in  which  they  are  embedded  and  the 
they  are  placed.  Several  placement  methods  i 
studied.  The  set-on-surface  method  was  the  be 
the  sand  test  placement  methods,  and  the  cu 
cover  method  was  the  best  of  the  clay  placer 
methods.  Tests  made  in  clay  exhibited  lower  n 
tration  ratios  than  those  made  in  sand.  Data  sci 
found  in  this  study  suggests  that  using  a  single 
stress  gage  to  measure  the  magnitude  of  stress 
soil  mass  with  any  reasonable  degree  of  confid 
is  fruitless.  When  measuring  earth  pressure  i 
nitudes  in  virgin-loaded,  compacted  specii 
similar  to  those  used  in  this  study,  the  average 
soil  stress  gage  measurements  should  be  usi 
20%  accuracy  is  required  for  a  90%  confidenc 
terval.  (USBR) 
W68-01202 


RIGID  PIPES  IN  SYMMETRICAL  AND  UNS 
METRICAL  TRENCHES, 

Danish     Geotechnical     Institute,     Copenfo 

Denmark. 

N.  H.Christensen. 

Geotek  Inst  Bull  No  24, 1967.  24  p,  22  fig,  1  U 

ref. 

Descriptors:  Bibliographies,  'Trenches.  *l 
Lateral  forces,  'Earth  pressures.  Internal  fri< 
Cohesion,  Deformation,  Model  tests,  D 
criteria,  Test  procedures.  Live  loads.  Load  dis 
tion.  Shear  forces,  Bending  moments, 
mechanics,  Backfills. 

Identifiers:  Foreign  research.  Failure  sur 
Spangler  formula,  Marston  formula,  Denmark 

The  structural  problem  of  rigid  pipe  in  s 
treated  with  the  classical  Marston  theory  as  a 
ing  point.  This  method  is  not  suited  for  unsyi 
rical  pipe  trenches  where  one  pipe  is  placed 
edge  of  a  deeper  excavation  for  another  pip* 
complete  projection  condition  of  the  els 
theory  should  be  treated  by  Kotters  equad 
series  of  model  tests  with  unsymmetrical  cow 
is  described,  following  an  analysis  of  shear  o 
tion  forces  in  ruptures  approximated  by  vi 
sliding  planes  along  trench  walls  and  tangent 
pipe  side.  A  complete  theoretical  explanat 
the  measured  loads  on  the  pipe  cannot  be  1 
the  results  are  expressed  in  a  set  of  semiem 
formulas.  The  investigation  indicates  that  to 
shallow  trenches  may  be  greater  than  predic 
Marston "s  theory,  and  that  the  coefficient  d< 
shear  forces  depends  on  the  fill  type  and  amc 
sliding  in  failure  planes.  A  design  procedure 
gested.  Structural  characteristics  of  pipes  am 
ing  conditions  are  treated  together  with  kno 
proximate  methods  for  considering  live 
Results  of  studies  of  4  cases  of  pipe  failures 
the  validity  ofthe  new  method.  (USBR) 
W68-01207 
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ABILITY  OF  DAMS  ERECTED  OF  LOCAL 
tTERIALS  UNDER  DYNAMIC  LOADS, 

A.  Nichiporovitch,  and  V.  G.  Melnik. 

s  Inst  VODGEO  Pap,  Transl  from  Russ,  1968. 

p,  5  fig,  8  ref. 

scriptors:  *Earth  dams,  Earthquakes,  *Seismic 
sign,  Model  tests,  Seismic  properties,  Models, 
formation,  'Earth  movements,  Settlement,  Con- 
idation,  Stress  distribution,  Stress,  Soil 
chanics,  Live  loads.  Displacements,  Simulation, 
smic  investigations. 

ntifiers:  'Soil  dynamics,  Seismic  stability, 
smic  studies,  USSR,  Seismic  tests,  Earthquake 
pneering,  Earthquake  loads. 

smic  stability  of  high  earth  dams  made  from 
al  materials  was  studied.  Attention  is  given  to 
lerimental  investigations  of  dam  behavior  during 
thquakes  without  considering  existing  methods 
analysis.  Soils  have  a  seismic  consolidation  limit 
I  to  4  kg  per  sq  cm  and  no  further  consolidation 
Dbserved  under  seismic  action.  This  indicates 
t  the  main  deformations  in  dams  are  encoun- 
:d  in  surface  layers  10  to  15  m  deep  and  are  due 
jarticle  displacement  along  the  slope.  Modeling 
ns  to  estimate  their  seismic  resistances  is  not 
ommended  because  the  low  stresses  in  the 
dels  are  below  the  limits  of  seismic  compaction. 
Formations  along  the  slope  depend  on  accelera- 
),  density,  and  size  of  materials  fractions.  The 
gnitude  of  particle  displacements  along  the 
x  with  an  acceleration  ot  0.4  to  0.5  g  did  not  ex- 
d  20  mm  after  each  seismic  shock.  Vertical 
ormations  sharply  attenuate  in  depth  even 
hin  the  limits  of  3  m.  (USBR) 
18-OI 208 


E  USE  OF  SOIL  MECHANICS  METHODS 
R  ADAPTING  TOWER  FOUNDATIONS  TO 
IL  CONDITIONS, 

iversity  of  Grenoble,  France. 

iiarez,  and  Y.  Barraud. 

1 22-06,  Int  Conf  Large  High  Tension  Elec  Syst, 

is,  France,  June  1968.  40  p,  29  fig,  17  tab,  13 

append. 

scriptors:  'Transmission  towers,  'Foundations, 
del  tests,  Theory,  'Footings,  Soil  mechanics, 
Id  tests,  Penetration  tests,  Experimental  data, 
iign,  Soil  physical  properties,  Vane  shear  tests, 
ar planes,  Transmission  (Electrical),  Investiga- 
is,  Soil  samplers.  Towers,  Shear  strength,  Stress 
ribution. 

ntifiers:  'Uplift  footings,  Uplift  resistance, 
eign  research,  In  situ  tests,  France. 

lift  of  foundations  determine  the  sizes  of 
tings  required  for  4-legged  towers  of  overhead 
ismission  lines.  The  most  commonly  used 
hod  consists  of  calculating  the  uplift  resistance 
1  foundation  as  that  given  by  the  weight  of  soil 
uded  in  a  truncated  cone  whose  small  area  is 
al  to  the  base  of  the  foundation  and  whose 
li-angle  at  the  top  is  assessed  as  a  function  of  the 
imed  soil  resistance.  A  method  is  discussed  for 
lying  soil  mechanics  principles  to  the  design  of 
ift  footings  for  towers.  The  study  on  laboratory 
dels  and  results  of  full-scale  field  tests  per- 
iled throughout  different  countries  of  the  world 
made  at  the  University  of  Grenoble,  France, 
ler  the  auspices  of  a  C1GRE  Study  Committee. 
■  report  gives  results  of  this  work  and  discusses: 
a  general  study  of  the  design  method,  (2)  prac- 
I  application  with  some  examples,  (3)  a  survey 
n  situ  measurement  methods  of  soil  mechanical 
perties,  and  (4)  the  technique  of  foundation  in- 
lation.  Calculations  and  test  results  are  corn- 
ed. (USBR) 
8-01212 


«>    DISPERSION     IN     A     LABORATORY 

orado  State  Univ.,  Department  of  Civil  En- 
ding, Fort  Collins. 

primary  bibliographic  entry  see  Field  02J. 
abstract,  see . 
8-01247 
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THE  TASHKENT  EARTHQUAKE, 

Uzbekistan  Institute  of  Seismology;  Tashkent  Cen- 
tral Seismic  Station,  USSR. 
G.  Mavlyanov,  and  V.  Ulomov. 
Sci  J,  Vol  4,  No  6,  pp  75-80,  June  1968.  6  p,  4  fig,  4 
photo,  2  ref. 

Descriptors:  Shock  waves,  Foreign  design  prac- 
tices, Buildings,  Seismic  waves,  'Seismic  design, 
Seismology,  Structural  engineering,  Structures, 
Structural  behavior,  Engineering  geology,  Faults 
(Geology),  Vibrations,  'Earthquakes,  Damages, 
Disasters. 

Identifiers:  'Tashkent  Earthquake  1966, 
'Earthquake  damage,  Earthquake  engineering, 
'Earthquake-resistant  struct,  Epicenters,  USSR. 

In  the  spring  of  1965  long  fissures  appeared  in  the 
ground  in  the  Kyzyl-Kum  Desert  northwest  of 
Tashkent,  the  capitol  of  the  Republic  of  Uz- 
bekistan. The  fissures  were  related  to  seismic  ac- 
tivity in  the  area.  After  studying  the  growth  of  the 
fissures  and  seismic  activity  in  the  area,  seismolo- 
gists predicted  a  strong  earthquake.  On  April  26, 
1966,  an  earthquake  of  intensity  force  8  and  mag- 
nitude 5.3  hit  the  center  of  Tashkent,  followed  by 
1000  aftershocks  over  the  next  year.  The 
earthquake  provided  a  test  for  earthquake  re- 
sistance of  buildings  and  showed  differences  in 
seismic  phenomena  between  the  epicentral  zone 
and  at  a  distance.  Shocks  in  the  epicentral  zone  are 
characterized  by  high-frequency  vibrations, 
greater-size  vertical  components,  and  nearly  total 
absence  of  surface  waves.  Damages  to  modern 
earthquake-resistant  buildings  and  older  structures 
are  discussed.  Experiences  snow  that  framed,  large- 
paneled  buildings  with  flexible  ground  floors  sup- 
ported on  columns  withstood  the  earthquake  best. 
The  Tashkent  studies  show  that  earthquake  design 
in  the  epicentral  zone  should  consider  vertical  and 
horizontal  components  of  possible  earthquakes. 
W68-01205 


DIFFERENCES  BETWEEN  EUROPEAN  AND 
AMERICAN  PRACTICE  IN  THE  USE  OF 
GROUT  CURTAINS  IN  ROCK  FOUNDATIONS, 

P.  Londe. 

Pap,  Conf  De  30  Minutes  Faite  A  Berkeley,  Mar 

1968.  21  p,  10  fig. 

Descriptors:  'Grout  curtains,  'Grouting,  Founda- 
tions, Water  pressures,  Percolation,  Permeability, 
Fissures,  Cavities,  Economics,  Safety,  Field 
permeability  tests,  Cracks,  'Seepage,  Seepage 
losses,  Cement,  Concrete  dams,  Cement  grouts, 
Penetration,  Foreign  construction,  *  Underseepage, 
Rock  foundations,  Earth  dams,  'Dam  foundations. 
Identifiers:  'Grouting  pressure,  Grout  take,  Grout 
mixes,  Stability,  Water  losses,  Europe. 

A  grout  curtain  is  a  narrow,  deep  treatment  of  rock 
to  prevent  percolation  of  seeping  water.  Water  per- 
colating through  a  dam  abutment  has  three  effects: 

(1)  water  loss  due  to  discharge  of  seeping  water; 

(2)  erosion  of  soft  parts  of  the  rock;  and  (3)  pres- 
sure of  seeping  water,  threatening  the  stability  of 
the  foundation  or  downstream  slope.  Performing 
water  tests  is  the  best  way  to  investigate  the 
permeability  and  groutability  of  rock  in  depth.  The 
practical  rule  used  for  years  in  Europe  proposed 
that  rock  with  water  absorption  of  one  Lugeon  unit 
did  not  require  grouting.  A  Lugeon  unit  is  a 
borehole  absorbing  one  liter  of  water  per  minute 
per  meter  of  hole  under  a  differential  head  of  ten 
bars.  Water  tests  alone  do  not  give  adequate  infor- 
mation on  groutability.  For  years  the  rule  of  thumb 
has  contended  that  grouting  pressures  in  Europe 
are  five  times  greater  than  in  America.  Cement 
grades  used  for  grout  are  finer  in  the  U  S  than  in 
Europe.  American  and  European  practices  are 
moving  toward  each  other  in  abandoning  arbitrary 
rules  that  are  not  adapted  to  actual  geological  con- 
ditions. A  thorough  investigation  of  the  foundation 
rock  should  be  made  before  any  specification  on 
grouting  is  issued  and  the  grouting  and  drainage 
design  is  decided.  (USBR) 
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FILL  A  LAKE,  START  AN  EARTHQUAKE, 

International    Association    of    Seismology    and 
Physics  of  the  Earth's  Interior,  Strasbourg,  France. 
J.  P.  Rothe. 

New  Sci,  Vol  39,  No  605,  pp  75-78,  July  1968.  4  p, 
7  fig. 

Descriptors:  'Earthquakes,  Seismology,  Engineer- 
ing geology,  Disasters,  'Dams,  'Reservoirs, 
Geopnysics,  Geologic  investigations,  Seismic 
waves,  Faults  (Geology),  Damages,  Foreign  pro- 
jects, Water  storage,  'Lakes,  Dam  foundations, 
Damsites. 

Identifiers:  Hoover  Dam,  Kremasta  Dam,  Greece, 
Koyna  Dam,  India,  Monteynard  Dam,  France, 
Canelles  Dam,  Spain,  Kariba  Dam,  Rhodesia. 

Abundant  evidence  proves  that  artificial  lakes  can 
produce  earthquakes.  The  latest  example  occured 
at  Koyna,  India,  in  1967,  where  at  least  200  deaths 
occurred.  A  classic  example  is  at  Boulder  ( Hoover) 
Dam;  no  tremors  had  been  recorded  in  the  15  yr 
preceding  construction,  but  thousands  of  small 
tremors  were  recorded  after  reservoir  filling  began 
in  1935.  Examples  are  cited  of  earthquakes  as- 
sociated with  filling  reservoirs  at  Karib  Dam, 
Rhodesia;  Monteynard  Dam,  France;  Canelles 
Dam,  Spain;  and  Kremasta  and  Marathon  Dams, 
Greece.  Seismic  activity  becomes  particularly 
evident  when  reservoir  depths  exceed  100  m;  ac- 
tivity begins  when  reservoirs  are  partially  full  or 
reach  maximum  fill,  and  appears  to  subside  in  a  few 
years.  The  exact  mechanism  for  major  artificial 
earthquakes  is  not  clear,  although  the  energy  is 
derived  from  the  mass  of  stored  water.  Tremors 
occur  only  under  specific  geologic  conditions,  and 
filling  reservoirs  does  not  always  produce 
earthquakes.  Careful  geologic  surveys  of  dam  and 
reservoir  areas  should  precede  building  a  dam 
(USBR) 
W68-01220 


APPLICATION  OF  SEISMIC  EXPLORATION 
METHODS  IN  ENGINEERING-GEOLOGICAL 
INVESTIGATIONS, 

V.  I.  Bibanov,  V.  B.  Grabek,  and  N.  D.  Krasnikov. 

Inzh  Seismol,  No  3-4,  pp  38-44,  1966.  (Transl  from 
Russ,  Bur  Reclam  Transl  779),  July  1968.  1 1  p,  3 
fig,  1  tab,  16  ref. 

Descriptors:  Geophysics,  'Seismic  investigations, 
Seismic  waves,  Drill  holes,  'Engineering  geology, 
Explorations,  Subsurface  investigations,  Logging, 
Longitudinal  waves,  Transverse  waves,  Elasticity 
modulus,  Water  table,  Rocks,  Soils,  Groundwater 
geology,  Geologic  formations,  Foreign  construc- 
tion, Faults  (Geology),  Bibliographies. 
Identifiers:  USSR,  Seismic  velocity,  Seismic  refrac- 
tion, 'Seismic  prospecting,  Seismic  reflection. 

Seismic  exploration  and  drill  hole  logging  ex- 
periences in  the  USSR  are  described  for  engineer- 
ing geological  studies  of  construction  sites.  En- 
gineering geology  investigations  include:  ( 1 )  deter- 
mining depth  and  relief  of  basement  rocks;  (2) 
identifying  and  tracing  faults,  fracture  zones,  Karst 
segments,  buried  ravines,  and  river  channels;  (3) 
finding  aquifer  horizons  and  water  table;  (4)  locat- 
ing boundaries  between  different  rock  layers;  and 
(5)  determining  dynamic  elastic  parameters  of 
various  components  of  the  geologic  section. 
Seismic  exploration  and  logging  methods  can  be 
used  in  reconnaissance  and  in  detailed  investiga- 
tions of  construction  sites.  An  example  is  given  of 
seismic  investigations  to  determine  depth  of  base- 
ment rock  and  seismic  section  and  elastic  proper- 
ties of  overlying  sedimentary  rocks.  Methods  used 
were  seismic  Togging,  refraction  shooting,  and 
velocity  measurements  of  longitudinal  and  trans- 
verse waves.  Application  of  seismic  methods  to  en- 
gineering geology  investigations  is  quite  suitable, 
but  has  not  gained  due  recognition.  Extensive  field 
usage  will  decrease  construction  site  studies  and 
reduce  expensive  exploratory  drilling.  ( USBR ) 
W68-01223 
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GEODIMETER      FAULT      MOVEMENT      IN- 
VESTIGATIONS IN  CALIFORNIA, 

California  State  Department  of  Water  Resources, 
Sacramento.  _  .  _       . 

Renner  B.  Hofmann,  John  H.  Bennett,  and  Douglas 

Dep  Water  Resour  Bull  No  1 1 6-6,  State  Calif,  May 
1968.  178  p,  63  fig,  9  tab,  62  ref,  2  append. 

Descriptors:  *Faults  (Geology),  Bibliographies, 
"Geodimeters,  *  Earth  movements,  Movements, 
♦Earthquakes,  Aqueducts,  Engineering  geology, 
Seismology,  Seismic  investigations,  *Surveying, 
Survey  stations,  Creep,  Surveying  instruments, 
Measuring  instruments,  *First  order  surveys. 
Identifiers:  Earthquake  forecasting,  Earthquake 
zones,  California  aqueduct,  California  State  Water 
Proj. 

The  California  State  Water  Project  crosses  known 
active  faults  in  many  places  and  closely  parallels 
the  San  Andreas  fault  for  several  hundred  miles.  A 
fault  monitoring  program  was  initiated  in  1959  to 
provide  quantitative  information  on  the  magnitude 
and  extent  of  fault  movement.  A  model  2A 
geodimeter,  a  precise  electro-optical  distance-mea: 
suring  system,  is  used  to  measure  lines  8  to  20  mi 
long  in  a  2000-mi  network  over  the  450-mi  length 
of  the  aqueduct.  Movement  along  San  Andreas 
fault  reaches  a  maximum  of  4.4  cm/yr  south  of  Hol- 
lister,  representing  a  7-ft  movement  in  50  vr.  Move- 
ments diminish  southward  and  become  almost  un- 
measurable  near  Los  Angeles.  The  coastal  side  of 
the  fault  moves  northward  relative  to  the  continen- 
tal side.  Movements  across  the  San  Andreas, 
Hayward  and  Calaveras  faults  north  of  Hollister 
equal  those  on  the  San  Andreas  fault  near  Hollister 
Creep  distribution  between  these  faults  varies  with 
time.  Small  movements  were  noted  near  S an 
Bernardino  and  in  the  vicinity  of  the  White  Wolt 
fault,  but  the  Garlock  fault  has  remained  quiet 
Fault  movement  rates  often  change  prior  to  small 
earthquakes,  suggesting  that  effective  earthquake 
warnings  may  be  possible.  (USBR) 
W68-01224 

8G.  Materials 

PERFORMANCE  OF  DUCTILE-IRON  PIPE  IN 
SOILS 

National  Bureau  of  Standards,  Washington,  D.  C. 
Melvin  Romanoff. 

J  Amer  Water  Works  Ass,  Vol  60,  No  6,  pp  645- 
655,  June  1968.  11  p,  9  fig,  2  tab,  2  ref. 

Descriptors:  *Cast  iron,  Iron,  *Pipes,  Steel  pipes, 
Materials  testing,  *  Corrosion,  Pitting,  Performance 
tests,  Environmental  tests,  Pipelines,  Soils,  bxpo- 
sure,  *Water  pipes,  Field  tests. 
Identifiers:  "Gray  cast  iron,  "Underground  corro- 
sion, Carbon  steels,  Buried  pipes,  Product  evalua- 
tion, Weight  loss,  *  Ductile  cast  iron. 

Underground  corrosion  test  data  are  given  for  duc- 
tile iron  pipe  specimens  after  8  yr  burial  at  5  test 
sites.  Previous  test  results  for  gray  cast  iron  are 
reviewed  Weight  loss  results  show  that  ductile-iron 
specimens  have  the  same  general  corrosion  rates  as 
steel  specimens  at  3  sites  and  lower  weight  losses  at 
2  sites  Pit-depth-time  curves  show  that  ductile  iron 
corrodes  at  the  same  rate  as  steel  at  3  sites  and  at  a 
higher  rate  at  2  sites.  Although  weight-loss  and  pit 
depth  data  show  minute  differences  in  corrosion 
rates  of  ductile  iron  and  carbon  steel,  for  all  practi- 
cal purposes  the  2  materials  are  considered  to  act 
alike  in  the  same  environments.  Earlier  studies  in- 
dicated that  gray  cast  iron  and  carbon  steel  corrode 
at  the  same  rate  in  similar  soil  environments,  lhe 
conclusion  made  is  that  gray  iron  and  ductile  iron 
corrode  at  nearly  the  same  rate  in  the  same  soil  en- 
vironments, and  that  corrosion  patterns  and  nature 
of  corrosion  products  are  similar.  (USBR) 


W68-01194 

MEASURING  INTERNAL  TEMPERATURES  IN 
MASS  CONCRETE, 

ENEL,  Milan,  Italy. 

Michele  Fanelli 

Water  Power,  Vol  20,  No  3,  4,  5,  6,  pp  115-118, 

155-160,  182-184,  235-240,  Mar,  Apr,  May,  June 

1968.  1 9  p,  27  fig,  2  tab,  2  ref. 

Descriptors:  *Mass  concrete,  'Gravity  dams. 
Deflection,  Thermocouples,  "Concrete  dams, 
Concrete  structures,  Instrumentation,  Deforma- 
tion, Arch  dams,  "Temperature  sensors,  "Thermal 
expansion,  Thermal  stress,  Errors,  Thermometers, 
Dam  design.  Temperature,  Locations,  Measure- 
ment. 

Identifiers:  Thermal  gradients,  Heat  flow,  Tem- 
perature distribution,  Temperature  rise,  Tempera- 
ture profiles. 

Criteria  are  discussed  for  optimizing  the  layout  of 
thermometers  in  thick  concrete  structures  for  the 
most  direct  determination  of  the  effects  of  tem- 
perature changes  on  dam  deformation.  Unsteady 
temperature  variations  such  as  diurnal  fluctuations 
are  not  of  interest;  seasonal  variations  are  the  im- 
portant fluctuations  in  thermal  deflections.  Ihe 
problem  is  determining  the  locations  and  east 
number  of  thermometers  for  a  good  survey  of  long- 
range  thermal  variations,  limiting  consideration  ot 
external  thermal  variations  to  a  periodic  wave.  Er- 
rors in  plotted  temperature  curves  are  discussed, 
and  the  conventional  approximate  instantaneous 
temperature  from  the  broken  line  diagram  is  com- 
pared to  the  real  value  of  the  effective  linearized 
temperature  difference.  The  averages  of  the  actual 
temperature  curve  have  greater  effect  in  arch  dam 
deflection  calculations,  but  the  effective  linearized 
thermal  difference  almost  exclusively  determines 
the  thermal  deflection  for  gravity  dams.  Serious  er- 
rors may  be  incurred  when  a  thermometer  mal- 
functions. Two  complete  instrument  installations 
on  adjacent  vertical  sections  are  recommended 
rather  than  duplicating  thermocouples.  ( USBK ) 
W68-01203 


napp-USGS) 
W68-01142 

BIG-HOLE  DRILLING  IS  COMING  OF  AGI 
UNDERGROUND, 

G  W  Murphy  Industries,  Houston,  Tex. 
N.E.Norman.  ,„,| 

Mining  Eng.  Vol  20,  No  6,  pp  41-46,  June  1968. 1 
p.  7  photo,  1  tab. 

Descriptors.  Mechanization,  'Mining,  Minings 
gineering,  Construction,  "Tunnel  constructor 
Tunneling,  "Tunneling  machines,  "Shafts  (Mir 
ing)  Underground  structures,  "Boring  machine: 
Drilling,  Drilling  equipment,  Rotary  drilling,  Roc 
excavation,  Rocks,  Muck,  Reamers. 
Identifiers:  "Raise  boring,  Rock  properties,  Ui 
derground  openings. 

Big  hole  drilling  is  becoming  more  attractive  to  th 
mining  industry  because  ot  mechanical  improve 
ments,  a  willingness  to  accept  new  methods  fi 
lowering  costs,  and  the  need  to  mechanize  for  n 
creasing  production  in  face  of  a  decreasing  supp 
of  qualified  labor.  Three  main  features  of  big  ho 
drilling  applicable  to  mining  are  reviewed--sha 
drilling,  tunneling,  and  raise  boring.  Numeroi 
large-diameter  shafts  have  beer)  drilled  since  19. 
using  rotary  drilling  techniques,  a  table  is  giv( 
showing  large -diameter  shafts  drilled  in  1967.  II 
first  tunneling  machines  were  developed  for  sc 
rock  but  5  machine  manufacturers  have  built 
designed  machines  for  medium-hard  rock.  Sever 
foreign  manufacturers  market  hard  rock  machine 
but  none  have  been  used  in  the  U  S.  Raise  borii 
machines  have  had  greater  impact  on  the  mini 
industry  than  shaft  drilling  and  tunneling  machint 
Numerous  raise  boring  machines  have  been  bu 
since  1962,  and  20  are  in  service  throughout  t 
world  Operating  characteristics,  advantages,  a 
disadvantages  ofshaft  drilling,  tunneling,  and  rai 
boring  machines  are  summarized.  (USBR) 
W68-01196 

NEW    AUSTRIAN    TUNNEL   CONSTRUCTK 
METHOD, 

L.  V.  Rabcewicz. 


8H.  Rapid  Excavation 

POTENTIAL  APPLICATIONS  OF  NUCLEAR 
EXPLOSIVES  IN  DEVELOPMENT  AND 
MANAGEMENT  OF  WATER  RESOURCES-- 
PREL1MINARY  CANVASS  OF  THE  GROUND- 
WATER  ENVIRONMENT, 
U.S.  Geological  Survey. 

USGeJl  Sur^Rep  TE1-873,  173  p,  1968.  6  fig.  79 
ref. 

Descriptors:  "Water  resources  development, 
"Nuclear  explosions,  "Nuclear  engineering.  Water 
resources,  Underground,  Water  storage.  Water 
yield,  Infiltration.  . 

Identifiers:  "Nuclear  explosion  chimneys.  Permea- 
bility enhancement. 

A  survey  was  made  of  the  feasibility  of  using 
nuclear  detonations  to  change  local  hydrologic  en- 
vironments in  order  to  increase  porosity  and 
permeability  and  create  cavities  for  withdrawal  or 
storage  of  larger  quantities  of  fluids  than  would 
otherwise  be  possible.  Most  of  the  information  was 
obtained  from  literature  searches  and  personal 
conferences  with  water-resources  researchers.  No 
field  work  was  done.  Nuclear  detonation  may 
prove  to  be  practicable  only  in  unusual  circum- 
stances because  of  stringent  environmental 
economic,  and  legal  limitations.  Present  studies  of 
underground  detonation  in  other  fields  than  water 
resources  should  yield  more  definitive  information. 
Work  oriented  specifically  toward  learning  the 
hydrologic  effects  of  detonations  is  suggested.  (K- 
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i968.  36  p,  29  fig,  33  ref. 

Descriptors:  Bibliographies,  "Tunnels,  "Tun 
construction,  "Tunnel  linings,  "Tunneling.  Late 
forces,  Rock  mechanics,  Geology,  Cracking,  Ar 
Geologic  formations,  Construction,  Stress  distril 
tion  Plastic  deformation.  Shear  forces,  Bend 
moments,  Ultimate  loads,  Gunite,  Deformati. 
Foreign  construction. 
Identifiers:  Arch  action,  Austria,  Tunnel  support 

Approximately  260  km  of  tunnels  and  gallei 
with  covers  up  to  1500  m  have  been  built  in  A 
tria  using  a  new  tunneling  technique.  A  relatu 
weak  auxiliary  concrete  vault  is  constructed  sirr 
taneously  with  the  tunnel  excavation.  The  tun 
floor  is  then  constructed  to  the  total  thickr 
required  for  the  completed  tunnel.  A  load-bear 
vault  is  constructed  when  deformation  measi 
ments  of  the  auxiliary  vault  indicate  that  lat< 
pressure  has  dissipated  or  equilibrium  has  t> 
reached.  Thickness  of  reinforcing  steel  in  the :li 
bearing  vault  is  determined  by  measuring  the  de 
mation  in  the  auxiliary  vault.  Theoretical  c 
siderations  of  the  technique  are  discussed.  I. 
struction  practices  used  in  2  tunnels  are  given  I' 
lustrate  the  technique.  The  400-m  Massenberg  I 
nel  runs  through  graphite,  slate,  and  shale  « 
crushed  quartz  water-bearing  veins.  The  matei 
are  undulated,  very  soft  in  some  sections,  and  c 
tain  a  short  section  of  lime.  The  upper  part  ot 
second  tunnel  is  in  layers  of  ground  gypsum 
have  been  completely  leached;  the  lower _part 
dolomite,  marl  stone,  and  sandstone.  (USBK) 
W68-01197 
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ABUTMENTS 

SCOUR    AND    FILL    III    ALLUVIAL    CHANNELS    WITH     PARTICULAR 

REFERENCE    TO    BRIDGE    SITES, 

168-01139  08A 

ACCESS    ROUTES 

COLBERG,     INC    V    STATE         RIPARIAN    LANDOWNER'S    RIGHT    TO    EHINENT 

DOHAIN    RELIEF    FOR    STATE    IMPAIRMENT    OF    ACCESS    TO    A    NAVIGABLE 

WATERWAY, 

168-01311  06E 

ACCIDENTS 

LIABILITY    RESULTING    FROM    ARTIFICIAL    BODIES    OF    WATER. 
168-01338  06E 

ACOUSTICS 

ULTRASONIC    HBTHOD    OF    FLOW     MEASUREMENT, 
168-012U0  07B 

ADMINISTRATION 

■ATER    IN    WEST    PAKISTAN, 

168-01051  06B 

REGULATOR!    ASPECTS    OF    FEDERAL    POLLUTION    CONTROL, 
W68-01302  05G 

LAND    USE    IHPLICATIONS    OP    SURFACE    WATER    ALLOCATION,    CH     1    AND 

2, 

H68-01308  06D 

LAND    USE    IMPLICATIONS    OF    SURFACE    WATER    ALLOCATION,    CH    3    AND 

«, 

R68-01309  06D 

SOME   PHYSICAL,     TECHNOLOGICAL,     AND    ECONOMIC    CHARACTERISTICS 

OF    WATER    AND    WATER    RESOURCES    SYSTEMS       IMPLICATIONS    FOR 

ADMINISTRATION, 

168-01311  06B 

STATUTES    FOR    ADMINISTERING    WATER    USE    IN    THE    SOUTHEAST, 
B68-01350  06E 

HISSISSIPPI    WATER-USE    LAWS    AND    ADMINISTRATION, 
N68-01351  06E 

LEGAL    BASIS    FOR    WATBR    POLLUTION    CONTROL, 
•68-01352  06E 

WATER    POLLUTION    CONTROL    IN    NORTH    CAROLINA, 
W68-01353  06E 

TBE    ADMINISTRATION    OF    WATER    LAWS    IN     FLOBIDA, 
W68-01356  06C 

WATER    RESOURCES    PLANNING    IS    THE    SOUTHEASTERN    UNITED    STATES, 
168-01358  06E 

WATER    PURITY  A    STUDY    IN    LEGAL    CONTROL    OF    NATUHAL 

RESOURCES, 

W68-01360  05G 


TRANSITION    TO    CENTRAL    ADMINISTRATIVE    CONTROL, 
W68-0136I1  06E 

DEVELOPBENT    OF    CENTRAL    ADMINISTRATING    CONTROL, 
168-01365  06E 

OPERATION    OF   THE    STATE    CENTRAL    ADMINISTRATIVE    AGENCY, 
168-01366  06E 

ADMINISTRATIVE    AGENCIES 

1ATER    RESOURCES    RESEARCH    PROGRAM. 
168-01306  06E 

1ASTE    RECOVERY    AMD    POLLUTION    ABATEMENT, 
168-01322  05F 

WATER    QUALITY    CONTROL    ACT    OF    1965. 
168-01359  05G 

OPERATION    OF    THE    STATE    CENTRAL    ADMINISTRATIVE    AGENCY, 
168-01366  06E 

HEARINGS    ON    SI    BEFORE    A    SPECIAL    SUBCOMMITTEE    ON    AIR    AND 
WATER    POLLUTION    OF   THE    COMMITTEE    ON     PUBLIC    WORKS,    UNITED 
STATES    SENATE. 
168-01369  05G 

168-01370  05G 

1ATER    RESOURCES    RESEABCH    PROGRAM. 
168-01371  06D 

ADMINISTRATIVE    DBCISIOHS 

1ATER    SUPPLY  SUGGESTED    FEDERAL    REGULATION, 

168-01317  03B 

PRIVATE    WATER    RIGHTS    IN    FRANCE    AND    IN    THB    EASTERN    UNITED 

STATES, 

168-01320  06E 

ADSORPTION 

ADSORPTION    CATALYZED    CHEMICAL    HYDROLYSIS    OF    ATHAZINE, 
168-01216  03F 


AERATION 

MANIPULATION  OF  RESERVOIR  WATER  FOR  IMPROVED  QUALITY  AND 

FISH  POPULATION  RESPONSE. 

W68-01113  05C 

INFLUENCE  OF  A  METHOD  OF  AIR  ADMISSION  ON  PRESSURE  SURGES  IN 
DRAFT  TUBE  MODELS  OF  AXIAL  HYDRO-TURBINES, 
W68-01230  08B 

AEROBIC  TREATMENT 

HOW  TO  OPERATE  'PACKAGE'  WASTEWATER  TREATMENT  PLANTS, 
W68-01020  05D 

AGRICULTURAL  WATERSHEDS 

HYDROLOGIC  DATA  FOR  EXPERIMENTAL  AGRICULTURAL  WATERSHEDS  IN 

THE  UNITED  STATES,  1962, 

W68-01121  ODD 

ALABAMA 

THE    DEVELOPMENT    OF    RIPARIAN    LAW    IN    ALABAMA, 
W68-01101  06E 

ALCOHOLS 

EFFECT  OF  TALLOW  ALCOHOL  ADDED  TO  SOIL  ON  THE  TENSION,  FLOW, 

AND  EVAPORATION  OF  SOIL  WATER, 

W68-01173  02G 

RETARDATION  OF  EVAPORATION  FROM  OPEN  WATER  STORAGES, 
W68-02256  03B 

ALFALFA 

A    PRELIMINARY    STUDY    ON    THE    EFFECT  OF    ARTIFICIALLY    CREATED 

LAYERS    IN    SANDY    SOILS    ON    YIELD    OF  ALFALFA, 
W68-01099  03P 

ALKALI    SOILS 

RESEARCH    ON    ELECTROBECLAMATION    OF    SALINE-ALKALI    SOILS, 
W68-01108  02K 

ALLIGATORWEED 

CHEMICALS    MAY    CONTROL    STUBBORN    ALLIGATORWEED, 
W68-01277  OKA 

THE    EFFECT    OF    DICHLOBENIL    AND    DICAMBA    ON    NODAL    TISSUES    OF 

ALLIGATORWEED, 

W68-01278  01A 

EFFECTIVENESS    OF    HERBICIDAL    COMBINATIONS    ON    ALLIGATORWEED 

GROWING    IN    FLOWING    WATEB, 

W68-01280  01A 

EFFECT    OF    MORPHACTINS    ON    BEAN    AND    ALLIGATORWEED, 
W68-01281  01A 

ALLUVIAL    CHANNELS 

SCOUR    AND    FILL    IN    ALLUVIAL    CHANNELS    WITH    PARTICULAR 

REFERENCE    TO    BRIDGE    SITES, 

W68-01139  08A 

CRIB    DAMS    FOR    CONTROL    OF    SEDIMENT    AND    STREAMBED    EROSION     AND 
THEIR    SUITABILITY     FOB    CONDITIONS    IN    PAKISTAN, 
W68-01179  08D 

VARIATIONS    OF    THE    HYDRAULIC    ROUGHNESS    OF    ALLUVIAL    CHANNELS, 
W68-01273  08B 

ALTERNATING    CURRENTS 

A    TECHNICAL    AND    ECONOMIC    COMPARISON    BETWEEN     AC    AND    DC 

TRANSMISSION, 

H68-01217  08C 

STUDIES    ON    THE    INTEGRATION    OF    A    D-C    TRANSMISSION    LINE    INTO 

AN    A-C    NETWORK, 

W68-01218  08C 

ALTERNATIVE  COSTS 

WATER  RESOURCES  ALLOCATION,  EXTBAMARKET  VALUES,  AND  MARKET 
CRITEBIA    A  SUGGESTED  APPROACH, 
W68-01111  06B 

ANAEROBIC  DIGESTION 

PILOT  PLANT  STUDIES  ON  THE  ANAEROBIC  TREATMENT  OF  TANNERY 

EFFLUENTS, 

W68-01125  05D 

ANALOG  MODELS 

ELECTRICAL-ANALOG    ANALYSIS    OF    GROUND-WATER    DEPLETION    IN 

CENTRAL  ARIZONA, 

W68-01034  0"»B 

ANALOGS 

ELECTRONIC  ANALOG  MODELING  AS  AN  AID  IN  WATER  RESOURCE 

INVESTIGATIONS, 

W68-01232  03B 

ANALYSIS 

EXAMPLES  OF  RECENT  ADVANCES  IN  ANALYTICAL  TECHNIQUES  FOR 

EVALUATING  AQUIFERS, 

W68-01118  07A 

ANALYTICAL  TECHNIQUES 

SELECTIVE  ION  ELECTRODE  SYSTEM  FOR  FLUORIDE  ANALYSIS, 
W68-01116  07B 

EXAMPLES  OF  RECENT  ADVANCES  IN  ANALYTICAL  TECHNIQUES  FOB 

EVALUATING  AQUIFERS, 

W68-01118  07A 
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SUBJECT    INDEX 


A    COMMENT    ON    OPTIMIZATION    METHODS    FOh     B8ANCHING    MULTISTAGE 

WATER    BESOUHCE    SYSTEMS, 

N68-01158  06A 

BALAS    ALGORITHM    FOB    ZONED    UNIPOBM    TREATMENT, 
W6B-01161  05D 

DISPERSION    IN    LAYERED    POROUS    MEDIA, 
W68-0117B  U9D 

APPALACHIAN    MOUNTAIN    BEGION 

GROUND-WATER    RESOURCES    OF    THE    APPALACHIAN    REGION, 
W68-011U0  ° 

^T^NEED^HECONSIDERATION    OF    THE    NAVIGATION    SERVITUDE), 
W68-01299  06E 

(THE    FEDERAL    PROPRIETABY    POWER    IN    WATER    BIGHTS). 
W68-01300  06E 


W68-011UU 


014B 


SOSMABY    OF    THE    GEOLOGY    AND    GHOU  ND- W  AT ER    RESOURCES    OF    PITT 

COUNTY,     NORTH    CAROLINA, 

W68-011U7  ° 

REFRACTION  DETERMINATION  OF  MATER  TABLE  DEPTH  AND  ALLUVIUM 

THICKNESS, 

W68-01209  Uir 

GEOLOGY     AND    GROUND    HATER    RESOURCES    OF    THE    KALISPELL    VALLEY, 

NORTHWESTERN    MONTANA, 

W68-01265  01,B 

A  RCTIC 

FLUVIAL    PROCESSES    IN    THE    HIGH    ARCTIC, 
W68-01029  02C 

ABSPECIESATBIALS    IN    THE    SEMI-ARID    SOUTHWEST    OF    NEW    SOUTH    WALES 
PART    II—  NATIVE    SHRUB    TRIALS    IN    THE    HAY    DISTRICT, 
W68-0107S  03F 


"(PTHEBCOmSeRCE    CLAUSE    AND    THE    NAVIGATION    POWER), 
W68-01298  06E 

(THE    NEED    FOB    RECONSIDERATION    OF    THE    NAVIGATION    SERVITUDE), 
W68-01299  06E 

(THE    FEDERAL    PROPRIETABY    POWEB    IN    WATEB    RIGHTS). 
H68-01300  06E 

(THE    NEED    FOR    A    NATIONAL    WATER    POLICY). 
W68-01301  06E 


WATEB    MUSHROOMING    POPULATIONS, 
W68-013U1 


06  D 


AP^HESATICNALMMOrs  THE    HULTISTRUCTURE    APPROACH       TWO 

SEASONS,     PBEDICTABLE    HYDBOLOGY, 
W68-011S3  UbA 

AQTHEICEFFECTTOF    DICHLOBENIL    AND    DICAMBA    ON    NODAL    TISSUES    OF 
ALLIGATOBWEED, 
W68-01278  uus 

AQUATIC  WEED  CONTBOL 

CHEMICALS  MAY  CONTBOL  STUBBOBN  ALLIGATORWEED, 

B68-01277  0hk 

EFFECTIVENESS  OF  HERBICIDAL  COMBINATIONS  ON  ALLIGATOBWEED 

GROWING  IN  FLOWING  WATER, 

W68-01280  "** 


AQUATIC  WEEDS 

THE  CONTROL  OF  WATER  WEEDS. 
W68-01235 


QUA 


AQUDETEBMINALTIoSNSOF  MOLYBDENUM  IN  FRESH  WATERS  -  A  COMPARISON 
OF  METHODS, 
W68-010U6  uzr 

AQFL0W80F  GROUNDWATER  IN  RELATIVELY  THICK  LEAKY  AQUIFERS, 
W68-01186  02F 

AQIDENTIFICATIONBOFTAUUIFEB  PARAMETERS  BY  DECOMPOSITION  AND 
MULTILEVEL  OPTIMIZATION, 
W68-010U7  u2r 

EXAMPLES  OF  BECENT  ADVANCES  IN  ANALYTICAL  TECHNIQUES  FOB 

EVALUATING  AQUIFERS, 

1168-01118  U'S 

^GROUND-WATER    RESOURCES    OF  CHOWAN    COUNTY,    NORTH    CAROLINA, 
W68-01021  ° 

GBOOND-WATEB    BESOOBCES    OF  UPTON    COUNTY.    TEXAS. 
W68-01036  0I,B 

HATUBAL    RECHARGE    IN    TUCSON     BASIN. 

W68-01080  U 

AVAILABILITY    OF    GROUND    WATER    IN    THE    OAKTON    QUADRANGLE    AND 

pIrT    OF    THE    WOLF    ISLAND    QUADRANGLE    IN    JACKSON    PURCHASE 

BEGION,  KENTUCKY, 

168-01117  UUB 

AVAILABILITY  OF  GBOUND  WATEB  IN  IHE  HICKMAN  QUADBASGLE, 

KENTUCKY-MISSOUBI-TENNESSEE, 

W68-01122  03B 

AVAILABILITY  OF  GROOND  WATER  IN  THE  PARTS  OF  THE  "CKIIFFB 

AND  HICKLIFFE  NW  QOADBANGLES  IN  JACKSON  PUBCHASE  REGION. 

KENTUCKY, 

W68-01132  °"B 

AVAILABILITY  OF  GBOUND  WATEB  IN  PARTS  OF  THE  CAIRO  A»J 

BABLOW  QUADRANGLES  IN  THE  JACKSON  PURCHASE  REGION.  KENTUCKY. 

W68-0113U  0"B 

MINERALS    AND    WATEB.     BUTLER    COUNTY.     ALABAMA. 

W68-01137  03B 

GEOLOGY    AND    GBOUND-WATEB    RESOURCES    OF    THE    LOWER    BIGHORN 

VALLEY.    MONTANA, 


""GROUNDWATER    CONDITIONS     IN    THE    WATERMAN    WASH    ABEA.    MABICOPA 
AND    PINAL    COUNTIES,     ARIZONA. 
W68-01028  UUB 

ARTIFICIAL    RECHARGE 

ARTIFICIAL    GBOONDWATER    BECHABGE    THROUGH    WELLS. 
W68-0108U  °*B 

ARTIFICIAL    WATERCOURSES  „._-„ 

LIABILITY    RESULTING    FROM    ARTIFICIAL    BODIES    OF    WATER. 
W6B-0133J3  06E 

^RAliipALL    COLLECTION    FOB    DOMESTIC    WATEB    SUPPLIES. 
W68-01079  03F 

'"SfLUEnVofThETHOD    OF    AIR    ADMISSION    ON    PRESSURE    SURGES    I. 
DRAFT    TUBE    MODELS    OF    AIIAL    HYDRO-TURBINES, 
W6B-01230  08B 

bABEDSBIVER1ZBETLoSBDENISON    DAM.     LOUISIANA.     ABKANSAS.     OKLAHOMA 
AND    TEXAS. 
W68-01032  06B 

"WATER    QUALITY    DEGRADATION    BY    WOOD    BARK    POLLUTANTS. 
W68-01269  05C 

"sEDIHENTAIION    IN    ONSLOW    BAY    (IN    GUIDEBOOK    '»•"?"„„ 
EXCURSIONS,     GEOLOGICAL    SOCIETY    OF    AMERICA,     SOUTHEASTERN 
SECTION), 
W68-01262  "ZL 

SOSPBNDED    SEDIMENT    OF   THE    NORTHERN.    CHESAPEAKE    BAY, 
W6B-01268  02L 

BETIDELANDS    AND    RIPARIAN     BIGHTS    IN    FLORIDA, 
W68-01376  06E 

BESTREaSfLOW     FLUCTUATION.     BAB    ROUGHNESS,     AND    BED    LOAD 
MOVEMENT  A    HYPOTHESIS, 

W68-010U1 

"^PROPAGATION    AND    BOUNDABY     INSTABILITY    IN    EBODIBLE-BED 
CHANNELS,  .„„ 

W68-01236  08B 

BEPMBIIC    BIGHTS    IN    WATEB    OSES    ANO  PRIVATE    BIGHTS    IN    LAND 

ADJACENT    TO    WATEB    -    DIVISION    B  PRIVATE    BIGHTS    IN    LAND 
ADJACENT    TO    WATER, 
W68-01289  u" 

^PLANNING    FOR    WATER    RESOURCE    DEVELOPMENT. 
W68-01185  06B 

CLASSES    OF    WATER    AND   CBABACTEB    OF    WATEB    RIGHTS    AND    USES    - 
SECTION    Si  BENEFICIAL    AND    REASONABLE    USES    OF    WATER. 

W68-01293  06E 


BENEFIT    SHARING 

THE    COLUMBIA    RIVER    TREATY, 
W68-0106H 


06E 


BEIECOHECREDISTRiB«TION  EFFECTS  AND  BENEFIT-COST  ANALYSIS. 
W68-01050  Ubl- 

Birs?UIDYAiN°THEEEC^OM?cS  OF  WATER  QUALITY  MANAGEMENT. 
W68-01051  0bG 

WATEB  QUALITY  DEGRADATION  BY  WOOD  BARK  POLLUTANTS. 
W68-01269  05C 

BOBIG-HOLEHDB?LLING  IS  COMING  OF  AGE  UNDERGROUND. 
W68-01196  08H 

BOUNDARIES(PROPEBTY) 


SUBJECT    INDEX 


PUBLIC    RIGHTS    IN    WATER    USES    AND  PRIVATE    BIGHTS    IN    LAND 

ADJACENT    TO    HATER    -    DIVISION    B  PRIVATE    RIGHTS     IN    LAND 
ADJACENT    TO    WATER, 

N68-01289  06E 


CLAT  MINERALS 

PILTRATION    RATBS    OP    GROUND    WATERS, 
U68-01 136 


02G 


BOUNDARY    PROBLEMS    RAISED    BY    THE    SUBMERGED    LANDS    ACT, 
V68-01394  06E 

BOUIOUCOS    BLOCKS 

A    COMPARISON    OP    GYPSUM    BLOCKS    AND    EVAPORIM ETERS    POB 

IRRIGATION    CONTROL, 

V68-01104  03P 


CLAYS 
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NEW 


Selected  Water  Resources  Abstracts  is  published  semimonthly  for  the  Water 
Reou  ces  Scientific  Information  Center  (WRS.C)  by  the  Clearinghouse or 
Federal  Scientific  and  Technical  Information  (CFSTI)  of  the  Bureau  of  Stand- 
ards U  S  Department  of  Commerce.  It  is  available  to  Federal  agenc.es  con- 
factors  or  grantees  in  water  resources  upon  request  to:  Manager,  Water 
Resources  Scientific  Information  Center,  Office  of  Water  Resources  Research, 
US  Department  of  the  Interior,  Washington,  D.  C.  20240.  Annual  subscr.pt.on 
is  $22.00  (domestic),  $27.50  (foreign);  single  copy  price  is  $3.UU. 


CLEARINGHOUSE 

FOR  FEDERAL  SCIENTIFIC  AND  TECHNICAL  INFORMATION 
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A  Semimonthly  Publication  of  the  Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research,  U.S.  Department  of  the  Interior 
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Use  of  funds  for  printing  this  publication  approved  by  the  Director  of  the   Bureau   of  the   Budget,   September  4,   1968. 


As  the  Nation's  principal   conservation  agency,  the  Department  of  the  Inteno ha 
basic  responsibilities  for  water,  fish,  wildlife,  mineral,   and,  park,  and  recrea    onol 
resources.     Indian   and  Territorial  ^affairs   are  other  ma.or  concerns  of  America  s 
"Department   of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  ourresaurces 
so  each  will  make  its  full  contribution  to  a  better  Un.ted  States-now  and  ,n  the 
future. 


FOREWORD 


Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes 
abstracts  of  current  and  earlier  pertinent  monographs,  journal  articles 
reports,  and  other  publication  formats.  The  contents  of  these  documents 
cover  the  water-related  aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the  characteristics,  conserva- 
tion, control,  use,  or  management  of  water.  Each  abstract  includes  a  full 
bibliographical  citation  and  a  set  of  descriptors  or  identifers  which  are  listed 
in  the  Water  Resources  Thesaurus  (November  1966  edition).  Each  abstract 
entry  is  classified  into  ten  fields  and  sixty  groups  similar  to  the  water 
resources  research  categories  established  by  the  Committee  on  Water 
Resources  Research  of  the  Federal  Council  for  Science  and  Technology. 

Sufficient  bibliographic  information  is  given  to  enable  readers  to  order  the 
desired   documents   from    local    libraries   or   other   sources.   WRSIC   is    not 

annTunncyedPrePared  ^  fUmiSh  '°an  °"  retention  copies  of  the  Publications 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 

clnZTw^li  Se/VICeS  °f  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by 
coordinating  and  supplementing  the  existing  scientific  and  technical  informa- 
tion activities  associated  with  active  research  and  investigation  program  in 
water  resources. 
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To   provide   WRSIC   with    input,    selected    organ.zat.ons   with    active    wate 
resources  research   programs  are   supported   as   "centers  of   competence 
responsible  for  selecting,  abstracting,  and  indexing  from  the  current  and 
earner  pertinent  literature  in  specified  subject  areas.  Centers,  and  their  sub- 
ject  coverage,  now  in  operation  are: 

.  Ground   and   surface  water  hydrology   at  the   Water   Resources   Division 
of  the  U.S.  Geological  Survey,  U.S.  Department  of  the  Interior. 

•  Metropolitan  water  resources  management  at  the  Center  for  Urban  Studies 
of  the  University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University 
of  Florida. 
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FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes 
abstracts  of  current  and  earlier  pertinent  monographs,  journal  articles, 
reports,  and  other  publication  formats.  The  contents  of  these  documents 
cover  the  water-related  aspects  of  the  life,  physical,  and  social  sciences  as 
well  as  related  engineering  and  legal  aspects  of  the  characteristics,  conserva- 
tion, control,  use,  or  management  of  water.  Each  abstract  includes  a  full 
bibliographical  citation  and  a  set  of  descriptors  or  identifers  which  are  listed 
in  the  Water  Resources  Thesaurus  (November  1966  edition).  Each  abstract 
entry  is  classified  into  ten  fields  and  sixty  groups  similar  to  the  water 
resources  research  categories  established  by  the  Committee  on  Water 
Resources  Research  of  the  Federal  Council  for  Science  and  Technology. 

Sufficient  bibliographic  information  is  given  to  enable  readers  to  order  the 
desired  documents  from  local  libraries  or  other  sources.  WRSIC  is  not 
presently  prepared  to  furnish  loan  or  retention  copies  of  the  publications 
announced. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by 
coordinating  and  supplementing  the  existing  scientific  and  technical  informa- 
tion activities  associated  with  active  research  and  investigation  program  in 
water  resources. 
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To  provide  WRSIC  with  input,  selected  organizations  with  active  water 
resources  research  programs  are  supported  as  "centers  of  competence" 
responsible  for  selecting,  abstracting,  and  indexing  from  the  current  and 
earlier  pertinent  literature  in  specified  subject  areas.  Centers,  and  their  sub- 
ject coverage,  now  in  operation  are: 

•  Ground   and   surface  water  hydrology  at  the   Water   Resources   Division 
of  the  U.S.  Geological  Survey,  U.S.  Department  of  the  Interior. 

•  Metropolitan  water  resources  management  at  the  Center  for  Urban  Studies 
of  the  University  of  Chicago. 

•  Eastern  United  States  water  law  at  the  College  of  Law  of  the  University 
of  Florida. 

•  Policy  models  of  water  resources  systems  at  the  Department  of  Water 
Resources  Engineering  of  Cornell  University. 

•  Water  resources  economics  at  the  Water  Resources  Research  Institute  of 
Rutgers  University. 

•  Design  and  construction  of  hydraulic  structures;  weather  modification;  and 
evaporation  control  at  the  Bureau  of  Reclamation,  Denver,  Colorado. 

•  Eutrophication    at   the    Water    Resources    Center    of   the    University    of 
Wisconsin. 

•  Water  resources  of  arid  lands  at  the  Office  of  Arid  Lands  Studies  of  the 
University  of  Arizona. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964, 
as  well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water 
Resources  Research  and  other  Federal  water  resources  agencies  with  which 
the  Center  has  agreements  becomes  the  information  base  from  which  this 
journal  is,  and  other  information  services  will  be,  derived;  these  services 
include  bibliographies,  specialized  indexes,  literature  searches,  and  state-of- 
the-art  reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangement  of  this 
bulletin  are  welcome. 

/ 

Water  Resources  Scientific 

Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 


A  NOTE  ON  THE  INDEX  .  .  . 


This  cumulation  is  an  index  of  AUTHORS,  ORGANIZATIONS,  and  ACCESSION 
NUMBERS  appearing  in  the  1968  issues  of  SELECTED  WATER  RESOURCES 
ABSTRACTS.  It  and  the  accompanying  SUBJECT  INDEX  comprise  the  two 
December  issues. 

The  first  nine  issues— January  through  September— were  published  for  the 
Water  Resources  Scientific  Information  Center  by  the  Office  of  Engineering 
Reference,  Bureau  of  Reclamation.  The  subsequent  four  issues  were  published 
by  the  Clearinghouse  for  Federal  Scientific  and  Technical  Information. 

A  table  is  provided  below  to  facilitate  the  location  of  abstracts. 


Inclusive   Abstract   Numbers   will    be   found    in    Issue    Number   and    Date 


R202409-R202483 


R202484-R202558 


R202559-R202633 
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TRANSPORTATION  OF  DISTILLED  SEA  WATEB, 
B202863X68A  HI   07 

CITY  OF  LITEBMORE,  CALIF. 

GOLP  COURSE  AND  AIRPORT  IRRIGATE  WITH  SEWAGE  EFFLUENT, 
B203230X68A  W1   09 

CITY  OF  MADISON  AND  WIS  STATE  LAB  OF  HYGIENE. 

ELEVEN  YEABS  OF  CHEMICAL  TREATMENT  OF  THE  MADISONLAKES — ITS 

EFFECT  ON  FISH  AND  FISH  FOODS, 

W68-00U88  05C  W1  10B 

CITY  OF  MADISON,  MADISON,  WISC. 

SCIENTIFIC  STUDIES  AND  CHEMICAL  TREATMENT  CP  THE  MADISON 

LAKES, 

868-00468  05C  W1  10B 


CITY  OF  PHILADELPHIA,  PA. 
EFFECTS  OF  URBANIZATION, 
W68-00333 


OUC  W1  10B 


CITY  UNIT.  OF  NEW  YOBK. 

FOURTEEN  SUGGESTIONS  POB  MANAGING  SCIENTIFIC  CREATIVITY, 
B203088X684  W1   09 

CLARK  UNIVERSITY,  WORCESTER,  MASS   PAKISTAN  COUNCIL  OF 
SCIENTIFIC  AND  INDOSTBIAL  RESEARCH,  KABACHI. 

VEGETATION  TYPES  IN  THE  LAS  BELA  BEGION  OF  WEST  PAKISTAN, 

W68-00293  03F  W1  10A 

CLEBSON  UNIT.,  CLEMSON,  SOUTH  CABOLINA. 

TEMPERATURE  STUDY  OF  THE  SURFACE  WATER  -  GROUND  WATEB 

RELATIONSHIP, 

W68-D0892  02F  W1  11A 

CLEMSON  UNIV.,  CLEMSON,  S.  C. 

BEDROCK  INFLUENCE  ON  SEDIMENT  LOAD  OF  A  SELECTED  HARTWELL 

RESERVOIR  TRIBUTARY, 

W68-00893  02J  W1  lift 

INVESTIGATIONS  OP  THE  HYDROLOGY  OF  THE  ROOT  ZONE, 
R68-0089U  02G  W1  1 1 A 

CLEMSON  UNIT.,  CLEMSON,  S.  C.   WATEB  RESOURCES  RESEABCH 
INSTITUTE. 

SOME  BELATIONSHIPS  BETWEEN  WATER  POLLUTION  AND  INDUSTRIAL 

DETELOPME8T  IN  SOUTH  CAROLINA, 

W68-00895  05E  HI  11A 

WATER  QUALITY  AND  WASTE  ASSIMILATITE  CAPACITY  OF  AN 

IMPOUNDMENT  OF  RECENT  ORIGIN, 

W68-00896  05F  W1  11A 

CLEMSON  UNIT. ,  S.  C. 

PREDICTION  OF  THE  RATE  OF  SOIL  HOISTDBB  EXTRACTION  BY  A 

SINGLE  PLANT, 

B202967  68A  W1   08 

COLOBADO  SCHOOL  OP  MINES,  GOLDEN. 

BOCK  PRACTORE  SPACINGS,  OPENINGS,  AND  POROSITIES, 
R2029U2X68A  HI   08 

COLORADO  STATE  UNITEBSITY,  FORT  COLLINS,  COLO,  AND  GIFU 
UNITERSITY,  GIFU,  JAPAN. 

HEANDEBING  TENDENCIES  IN  STRAIGHT  ALLUVIAL  CHANNELS, 

868-00540  08B  W1  10B 

COLOBADO  STATE  UNIVEBSITY,  FORT  COLLINS,  COLO. 
SAMPLING  BACTERIA  IN  A  MOUNTAIN  STREAM, 
868-00332  05A  W1  10B 

DIFFUSION  OF  ENTRAPPED  GAS  FROM  POROUS  MRDIA, 
W68-00361  02F  W1  10B 


COLORADO  STATE  UNIV,  FORT  COLLINS,  COLO,  AND  U.  S. 
GEOLOGICAL  SURVEY,  FORT  COLLINS,  COLO. 

TIME  SERIES  ANALYSIS  OP  WATER  AND  SEDIMENT  DISCHARGES, 

W68-00837  02.1  81   03 

COLORADO  STATE  UNIV.  FORT  COLLINS. 

MATHEMATICAL  SIMULATIONS  FOB  BETTER  AQUIFER  MANAGEMENT, 
W68-00379  06A  W1  10B 

GROUND-WATER  QUALITY  STUDY  OF  SEVERANCE  BASIN,  WELD  COUNTY, 

COLORADO, 

W68-01015  05B  W1  11A 

COLORADO  STATE  UNIV.,  DEPARTMENT  OP  CIVIL  ENGINEEBING,  FOBT 
COLLINS. 

SAND  DISPBBSION  IN  A  LABORATORY  FLUME, 

W68-01247  02J  W1  1  IB 

COLORADO  STATE  UNIV.,  FORT  COLLINS. 

LONG-CHAIN  ALCOHOL  SUPPRESSION  OF  SNOW  EVAPORATION, 
R202624X67A  W1   03 

RETIEW  OF  CATITATION  RESEARCH  ON  VALVES, 
R202871X68A  W1   07 

WATER  PROJECTS  AND  WATERSHED  TREATMENT, 
8203034  68A  W1   09 

PERFORMANCE  CHARACTERISTICS  OF  SELF-PROPELLED  CENTER-PIVOT 

SPRINKLER  IRRIGATION  SYSTEM, 

B203095X68A  »1   09 

THE  DYNAMICS  OF  PUBLIC  ROLES  IN  THE  SELECTION  OP  REVENUE 
SOURCES  IN  LOCAL  WATER  ADMINISTRATION, 
W68-01061  06C  W1  11B 

DISPERSION  OF  MASS  IN  OPEN-CHANNEL  FLOW, 
W68-01129  08B  W1  11B 

COLORADO  UNIV.,  BOULDER. 

MEETING  FUTURE  WATEB  REQUIREMENTS  THBOUGH  REALLOCATION, 
B202673I67A  8  1   01 

COOPERATION  OF  UNIVERSITIES  AND  UTILITIES  FOR  THE  EDUCATION 

OF  POWBR-SYSTEM  ENGINEERS, 

R202685X67A  81   01 

WEATHEB  MODIFICATION    LAW  AND  ADMINISTRATION, 
R203058  68A  81   09 

COLT  INDUSTRIES  INC,  BELOIT,  WIS 

VACUUM-FREEZING  TAPOR-COMPRESSION  DESALTING  PROCESS, 
W68-00078  03A  W1  10A 

COLUMBIA  UNIV.  LAW  SCHOOL,  NEW  YORK. 

NO  COMPENSATION  FOR  POTENTIAL  POWER  SITE  VALUE  OF  LAND 
CONDEMNED  PURSUANT  TO  EXERCISE  OF  NAVIGATION  SERVITUDE. 
W68-00236  06C  81  10A 

COLUMBIA  UNIV.,  NEW  YOBK. 

FLEXIBLE  CULTERTS  UNDER  HIGH  FILLS, 
R202944X68A  81   08 

BOUNDARY  PROBLEMS  RAISED  BY  THE  SUBMERGED  LANDS  ACT, 
W68-01394  06E  W1  11B 

COLUMBIA  UNIV.,  N.  Y. ,  N.  Y. 

FORCES  ON  RIGID  CULVERTS  UNDER  HIGH  FILLS, 
B202551X67A  81   02 

COLUMBUS  LABORATORIES  OF  BATTELLB  MEMORIAL  INSTITUTE,  OHIO. 
WRITING  A  STATB-OF-THE-ABT  REPORT, 
R203002X68A  81   08 

COMMISSION  INTERNATIONALE  POOR  LA  PROTECTION  DES  EAUX  DO  LAC 
LEHAH  ET  DU  BHONE  CONTRE  LA  POLLUTION. 

REPORT  ON  THE  SANITARY  CONDITION  OF  GENEVA  FROM  1957-60 

(  FRENCH). 

W68-00469  02H  W1  108 

COMMITTEE  ON  BAR  ASS'N  Q,  HARRISBDRG,  PA. 
PROTECTING  OUR  WATER  RESOURCES, 
868-01345  03F  81  11B 

COMMITTEE  ON  WATER  DIVISION  OF  EARTH  SCIENCES,  NATIONAL 
ACADEMY  OF  SCIENCES,  NATIONAL  RESEARCH  COUNCIL,  WASH.,  D.  C. 

ALTERNATIVES  IN  8ATEB  MANAGEMENT. 

868-00980  06B  81  1 1A 

C0HH0N8EALTH  ASSOCIATES,  INC.,  JACKSON,  MICH. 

TRENDS  AND  COMPARISONS  IN  EBV  TRANSMISSION  DESIGN, 
R202953X6SA  81   08 

COHMON8EALTB  ASSOC,  INC.,  JACKSON,  MICB. 

STAGED  TESTS  ON  THE  TVA-SCEC  500-KV  I NTEBCONNECTION  BET8EEN 
JOHNSONVILLE  AND  WEST  MEMPHIS, 
R202660X67A  W1   01 

COMMONWEALTH  DEPARTMENT  OF  WORKS,  MELBOURNE,  AUSTRALIA. 
OPTIMUM  DESIGN  USING  AVAILABLE  SECTIONS, 
B203036X68A  W1   09 

COMMONWEALTH  SCIENTIFIC  AND  INDUSTRIAL  ORGANIZATION, 
CANBERRA,  AUSTRALIA. 

INCIDENCE  AND  DURATION  OF  PERIODS  OF  PLANT  GROWTH  IN  CENTRAL 

AUSTRALIA  AS  ESTIMATED  FROM  CLIMATIC  DATA, 

R203128X67A  81   09 

C0MM0N8EALTH  SCIENTIFIC  AND  INDUSTRIAL  RESEARCH 
ORGANIZATION,  SYDNEY,  AUSTRALIA. 

A  REDUCTION  IN  RAINFALL  ASSOCIATED  WITH  SMOKE  FROM  SOGAB- 
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CANE  FIRES — AN  INADVERTANT  WEATHER  MODIFICATION, 
R203252X68A  W1   09 

COMMONWEALTH  SCI.  AND  IND  RES.  ORGN.,  GRIFFITH,  AUSTRALIA. 
CLIMATE  AND  THE  EVAPORATION  FROM  CROPS, 
P202f.h7X67A  SI   OH 

CONNPCTICtlT  UNIV.,  STORRS. 

NEW  THINKING  IN  APPRAISAL  THEORY, 
R202593X67A 


CONNECTICUT  HATER  LAW 

RESOURCES, 

R202976X67A 


Wl   03 

JUDICIAL  ALLOCATION  OF  HATER 
H1   08 


POLITICAL  ORGANIZATION  AND  THE  PLANNING  OP  HATER  RESOURCE 
DEVELOPMENT  IN  THE  FARMINGTON  VALLEY — A  PRELIMINARY  PROPILE, 
R20326S  67A  HI   09 

CONNECTICUT  HATER  RESOURCES  COMMISSION  AND  GEOLOGICAL 
SURVEY. 

GROUNDWATER  RESOURCES,  H AMDEN-W ALLINGFORD  AREA,  CONNECTICUT, 

R203281  68A  H1   09 

CORNELL  UNIVERSITY,  ITHACA,  NY  AND  NORTHWESTERN  UNIVERSITY, 
EVANSTON,  ILL. 

SYSTEMS  ANALYSIS  FOR  PLANNING  WASTEWATER  TRFATMENT  PLANTS, 

W68-0038U  OSD  HI  10B 

CORNELL  UNIVERSITY,  ITHACA,  NY. 

POLICY  MODELS  FOR  OPERATING  WATER  RFSOIIRCE  SYSTEMS, 
W68-00366  06B  W1  10B 

STAGE  DEVELOPMENT  OF  WASTEWATER  TREATMENT  WORKS, 
W68-00385  OSG  H1  10B 

A  MANAGEMENT  MODEL   FOR  WATER  QUALITY  CONTROL, 
H6R-00391  05G  HI  10B 

LINEAR  PROGRAMMING  APPLTED  TO  WATER  QUALITY  MANAGEMFNT, 
W68-00397  OSD  HI  10B 

CORNELL  UNIVERSITY,  ITHACA,  HATER  RESOURCES  CENTER. 

A  FRAMEWORK  FOR  THE  MULTIPLE-USE  OF  MUNICIPAL  HATER  SUPPLY 

AREAS, 

W68-0098Q  06B  HI  11A 

CORNELL  UNIV.,  ITHACA,  NY. 

APPLICATION  OF  SYSTEMS  ANALYSIS  TO  PROBLEMS  IN  HATER  AND 

WASTE  WATER  TREATMENT, 

W6P-00365  06A  HI  10B 

CORNELL  UNIV.,  ITHACA,  N.  Y. 

APPLICATIONS  OF  ELECTROKINETICS  IN  GROUTING, 
R202'<S8X67A  HI   01 


A    GYPSUM    MORTAR    FOR    SMALL-SCALE    MODELS, 
R202605X67A  W1 


03 


THE  HYDRAULICS  OP  CHANNELS,  CONNECTING  THO  RESERVOIRS,  HITH 
SPECIAL  ATTENTION  TO  THE  PROBLEM  IN  THE  GREAT  LAKES, 
TECHNICAL  REPORT  9, 
R202853  66A  W1   06 

USING  HIGH-INTENSITY  SOIL  SURVEYS  FOR  BIG  DEVELOPMENT 
PROJECTS   A  CORNELL  EXPERIENCE, 
R202989X68A  W1   08 

INVESTIGATION  OF  TWO-PHASE  (LIQUID-SOLID)  PROBLEMS, 
R203013X67*  HI   09 

INTERMITTENT  INFILTRATION  INTO  SOILS  HITB  HYSTERESIS, 
R2032«3X68A  H1   09 

DIFFERENCE  SOLUTIONS  OF  THE  SHALLOH- WATER  EQUATION, 
R203260  67*  HI   09 

MATHEMATICAL  FLOH  DETERMINATION  IN  OPEN  CHANNELS, 
W68-00B1S  08B  H1   03 

STOCHASTIC  MODELS  FOR  HYDROLOGY, 
H68-00897  OUA  W1  11» 

EPFECT  OP  CHEMICAL  STRUCTURE  ON  THE  BIODEGB ADA BILITY  OP 

ORGANIC  MOLECULES, 

W6B-00898  OSB  HI  111 

PROBABILISTIC  MODELS  FOR  PRPDICTING  STREAM  QUALITY, 
W68-01119  05F  W1  11B 

COMPUTER  MODELS  FOB  RESERVOIR  REGULATION, 
W68-01151  06A  HI  11B 

A  COMMENT  ON  OPTIMIZATION  METHODS  FOR  BRANCHING  MULTISTAGE 

HATER  RESOURCE  SYSTEMS, 

W68-011SB  06A  HI  11B 

LINPAR  PROGRAMMING  MODELS  FOR  WATER  POLLUTION  CONTROL, 
H68-011S9  OSG  W1  11B 

ADAPTATION  BY  MICROBIAL  POPULATIONS, 
W68-01168  OSD  HI  11B 

CORPS  OF  ENGINEERS  US  ARMY. 

BEAVFR  BROOK  DAM  AND  RESERVOIR,  KEENE,  NEW  HAMPSHIRE. 
H68-0031S  08A  H1  10B 

CORPS  OF  ENGINEERS,  KANSAS  CITY,  HO. 

UNIT  GRAPHS  FOR  NONUNIFORM  RAINFALL  DISTRIBUTION, 
R20287KX6RA  H1   07 


CORPS  OF  ENGINEERS,  LOS  ANGELES,  CALIF. 
FLOOD  CONTROL  CHANNEL  HYDRAULICS, 
R202U57  67A  Wl   01 

CORPS  OF  ENGINEERS,  OMAHA,  NEB. 

HATER  QUALITY  IN  THE  MISSOURI  RIVER — PROGRESS  AND  PROSPECTS, 
R202776X67A  Wl   OS 

CORPS  OP  ENGINEERS,  SACRAMENTO,  CALIF. 

OPTIMIZATION  TECHNIQUES  FOB  HYDHOLOGIC  ENGINEERING, 
H68-00370  06A  H1  10B 

CORPS  OP  ENGINEERS,  VICKSBURG,  HISS. 

THE  EFFECT  OP  PLACEMENT  METHOD  ON  THE  RESPONSE  OP  SOIL 

STRESS  GAGES, 

H6B-01202  OSD  HI  1  IB 

CORPS  OF  ENGRS.,  OMAHA,  NEBR. 

CLASSIFICATION  AND  IDENTIFICATION  OF  SHALES, 
R202612X67A  HI   03 

COYNE  AND  BELLIER,  PARIS,  FRANCE. 
THE  DJATILUHOR  PROJECT, 
R202176X67A  W1   01 


STABILITY  ANALYSIS  OF  ROCK  SLOPES, 
B202955  68A 


Wl   08 


CSIRO,  ADELAIDE,  AUSTRALIA. 

THE  EPFECT  OF  HATER  CONTENT  ON  AXIAL  STRAIN  IN  A  LOAM  SOIL 

URDER  TENSION  AND  COMPRESSION, 

R2026H2  67A  H1   OU 

CSIRO,  CANBERRA,  ACT,  DIVISION  OF  PLANT  INDUSTRY. 

MOISTURE  AND  TEMPERATURE  REQUIREMENTS  FOR  GERMINATION  OP 
THREE  ANNUAL  SPECIES  OF  MEDICAGO, 
H68-01107  021  HI  11B 

CSIRO,  CANBERRA,  AUSTRALIA. 

SOME  PHYSICAL  ASPECTS  OP  INTERNAL  CONTROL  OP  LEAP 

TRANSPIRATION, 

H68-01109  02D  H1  1  ID 

CSIRO,  MELBOURNE,  AUSTRALIA. 

TEST  OP  A  POST-TENSIONED  CONCRETE  MASONRY  HALL, 
R202678X67A  Wl   OH 

CSIS,  PRETORIA,  S.  AFRICA. 

SEEPAGE  FROM  CLAY-LINED  PONDS, 

R202Q23  66*  HI   01 

C.  P.  CLARE  AND  CO.,  CHICAGO,  ILL. 
MULTIPLEXING  POR  DATA  ACQUISITION, 
R202683X6"'A 


HI   04 


C.S.I.R.O.,  IRRIGATION  RESEARCH  LABORATORY,  GRIFFITH, 
N.S.U.,  AUSTRALIA. 

IRRIGATION  IN  SEMI-ARID  REGIONS, 

H6S-00271  06G  HI  10A 

DALHOUSIE  UNIV.,  HALIFAX,  US   FISHERIES  DIVISION  OF  NOVA 
SCOTIA  DEPARTMENT  OP  TRADE  AND  INDUSTRY. 

EXCHANGE  OP  MATERIALS  IN  A  LAKE  AS  STUDIED  BY  THE  ADDITION 

OP  RADIO-ACTIVE  PHOSPHORUS, 

S68-00H86  OSB  Wl  10B 

DALHOUSIE  UNIV.,  NOVA  SCOTIA,  CANADA. 

ON  THE  KINETICS  OP  PHOSPHORUS  EXCHANGE  IN  LAKES, 
H68-00858  OSC  HI   03 

DABES  AND  MOORE,  LOS  ANGELES,  CALIF. 

ENGINEERING  SEISMOLOGY  IN  SOUTHERN  CALIFORNIA, 
R202522  66A  SI   02 

DANIEL,  MANN,  JOHNSON,  AND  1ENDENHALL,  LOS  ANGELES,  CALIF. 
OPTIMIZING  CONVEYANCE  SYSTEMS  POR  WATER  TRANSMISSION, 
R20289S  68A  HI   07 

SELECTION  OF  POUR-STAGE  PUMPS  POR  THE  TEHACHAPI  PUMPING 

PLANT, 

R2030U9X68A  Wl   09 

DANISH  GEOTECHNICAL  INSTITUTE,  COPENHAGEN,  OENHARK. 

RIGID  PIPES  IN  SYMMETRICAL  AND  DNS YHHETRICAL  TRENCHES, 
S68-01207  08D  H1  1 1B 

DAYTON  UNIV.,  OHIO. 

LEAST  SQUARES — AN  EASY  METHOD, 

R202877X68A  W1   07 

DEFENCE  LABORATORY,  JODHPOR,  INDIA. 

CHEMICAL  ANALYSIS  OF  BRINES  FROM  SALT  LAKES  OF  RAJASTHAN, 
H68-00697  02K  H1  11A 

DEPERSE  RES.  CORP.,  SANTA  BARBARA,  CALIF. 

THEORY,  HEIHOOS  AND  APPLICATION  OF  OPTIMIZATION  TECHNIQUES, 
R202589  6UA  HI   03 

DELFT  HYD  LAB.,  DELFT,  NETHERLANDS. 

TBE  PHENOMENON  OF  CAVITATION  IN  A  HORIZONTAL  PIPE-LINE  DOE 

TO  A  SUDDEN  PUHP-PAILURE, 

R202B72  67A  W1   01 

DELFT  HYDRAULICS  LABORATORY,  NETHERLANDS. 

PHOTOMETRIC  COUNTER  FOR  FLUORESCENT  TRACERS, 
R202820  671  Wl   06 

DEPARTMENT  OF  AGRICULTURE  AND  UNIVERSITY  OF  ILLINOIS, 
URBANA,  ILL. 

ANALYSIS  OF  STEADY-STATE  EVAPOTRANSPIRATTON  FROM  A  SOIL 

COLUMN, 


ORGANTZHTIONAL    INDEX 


H68-003S6 


02G    ill     10B 


DEPARTHFNT    OF    AGRICULTURR,     FLAGSTAPP.     ARIZONA,     FOREST 
SERVICE,     ROCKY     MOUNTAIN    FOREST    AND    RANGE    EXPERIMENT    STATION. 

riElD    TEST    OF    AN    AUTOMATIC    SUSPENDED-SEDIMENT    PUMPING 

SAMPLER, 

WftS-00703  02.1  W1  11A 

DEPARTMENT  OF  AGRICULTURE.  LA  CROSSE,  WISCONSIN,  FOREST 

SERVICE,  NORTH  CENTRAL  FOREST  EXPERIMENT  STATION. 

SIMPLE  SEDIMENT  SAMPLER  FOR  FLUMES, 

W68-00708  <12J  Ml  11A 

DEPARTMENT  OP  AGRICULTURE,  HERRIBEE.  VICTORIA,  STATE 
RESEARCH  FARM. 

A  COMPARISON  OF  GYPSUM  BLOCKS  AND  EVAPORIMETERS  FOR 

IRRIGATION  CONTROL, 

S68-011011  03F  HI  11B 

DEPARTMENT  OF  ENERGY,  MINES  AND  RESOURCES,  OTTAWA  (ONTARIO), 
CANADA. 

DIGITIZING,  STORING  AND  RECOVERING  OBSERVATION-HELL 

HYDROGRAPHS, 

R203K16X68A  HI   09 

DEPARTMENT  OF  FISH  AND  GAME,  STATE  OP  ALASKA  AND  ALASKA 
UNIV,  INSTITUTE  OF  HATER  RESOURCES,  COLLEGE. 

ANALYSIS  OF  SALMON  CAPABILITIES  IN  STEEP  PISH  LADDERS, 

H68-01019  081  HI  11A 

DEPARTMENT  OF  THE  INTERIOR,  OPFTCE  OF  THE  SOLICITOR. 
HATER  LAH  ATLAS   A  HATER  LAH  PRIMER,  1968, 
H68-0000«  06E  H1  10A 

DEPARTMENT  OP  THE  INTERIOR,  HASHTNGTON,  DC. 

ECOLOGICAL  IMPACTS  ON  HATER  RESOURCES  DEVELOPMENT, 
HR8-003UH  06G  H1  10B 

DEPT  OF  HEALTH,  EDUCATION  AND  HELFARE,  PHILADELPHIA,  PA. 

RECENT  RESULTS  PROM  A  MATHEMATICAL  MODEL  OF  HATER  POLLUTION 

CONTROL  IN  THE  DELAHARE  ESTUARY, 

H68-00866  05G  H1   03 

DEPT  OP  LAH,  UNIVERSITY  EXTENSION,  U  OF  HISCONSIN,  MADISON. 
A  FOUR  STATE  COMPARATIVE  ANALYSIS  OF  PUBLIC  RIGHTS  IN  HATER, 
H68-01310  06B  H1  11B 

DEPT  OP  SOILS  CLIMATOL,  THE  CONN  AGR  EXP  STATION,  NEW  HAVEN, 
CONN. 

NUTRIENT  BUDGET    RATIONAL  ANALYSIS  OF  EUTROPHICATION  IN  A 

CONNECTICUT  LAKE, 

H68-00511  05C  H1  10B 

DEPT  OF  THE  INTERIOR,  FED  HATER  POLLDT  CONTR  ADMIN, 
PHILADELPHIA,  P». 

DELAHARE  ESTUARY  COMPREHENSIVE  STUDY,  PRELIMINARY  REPORT  AND 

FINDINGS. 

H68-01167  05G  H1  1 1B 

DEPT.  OF  AGRICULTURAL  AND  BIOLOGICAL  ENGINEERING,  MISS. 
STATE  UNIV.,  STATE  COLLEGE,  HISS. 

THE  INFILTRATION  OF  IRRIGATION  HATER  INTO  THE  SOIL, 

W68-00507  02G  W1  10B 

DEPT.  OP  AGRICULTURAL  ECONOMICS,  MISSOURI  UNIV,  COLUMBIA, 
MO. 

CONFLICTS  WITHIN  RECREATION    AN  EMERGING  PROBLEM  IN  THE 

ALLOCATION  OF  HATER  AND  INVESTMENT  FUNDS, 

H68-00885  OfiD  HI   03 

EFFECTS  OF  NON-PRICE  VARIABLES  UPON  PARTICIPATION  IN  HATER- 
ORIENTED  RECREATION, 
H68-00887  06D  HI   03 

DEPT.  OP  AGRICULTURAL  ECONOMICS,  PENN  STATE  UNIV,  UNIVERSITY 
PARK,  PA. 

IMPACT  OF  HATER  RECREATIONAL  DEVELOPMENT  ON  RURAL  PROPERTY 

VALUES, 

H68-0088H  06B  H1   03 

DEPT.  OF  BIOLOGY,  WESTERN  RESERVE  UNIV.,  CLEVELAND,  OHIO. 
EVIDENCE  FOR  THE  EUTROPHICATION  OP  LAKE  ERIE  FROM 
PHYTOPLANKTON  RECORDS, 
H68-00I176  02H  H1  10B 

DEPT.  OF  BOTANY,  EASTERN  ILL.  UNIV.,  CHARLESTON,  ILL. 

PLANKTON  STUDIES  OP  LAKE  MICHIGAN.   2.   THIRTY-THREE  YEARS 
OF  CONTINUOUS  PLANKTON  AND  COLIFORH  BACTERIA  DATA  COLLECTED 
FROM  LAKE  MICHIGAN  AT  CHICAGO,  ILLINOIS, 
W68-00U67  02H  HI  1 0B 

DEPT.  OF  CIVIL  ENGINEERING,  MASSACHUSETTS  INSTITUTE  OF 
TECHNOLOGY,  CAMBRIDGE,  MASSACHUSETTS. 

DISPERSION  IN  LAYERED  POROUS  MEDIA, 

W68-01178  08D  HI  11B 
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NEH  YORK  STATE  DEPARTMENT  OP  TRANSPORTATION,  ALBANY. 
AN  APPRAISAL  OF  SAND  DRAIN  PROJECTS, 
R20289D  68A  HI   07 

NEH  YORK  STATE  UNIV.  SCHOOL  OF  LAH,  BUFFALO. 

LEGAL  IMPLICATIONS  OF  BOUNDARY  HATER  POLLUTION, 
H68-00215  05C  HI  10A 

NEWARK  COLLEGE  OF  ENGINEERING,  N.  J. 

PERSONAL  BEHAVIOR  IN  THE  PERFORMANCE  APPRAISAL  INTERVIEW, 
R202723  68A  H1   05 

NEHCASTLE  UNIV.,  NEH  SOUTH  HALES,  AUSTRALIA. 

EFFECTS  OF  DENSITY  RATIO  ON  SEDIMENTARY  SIMILITUDE, 
R203242X68A  81   09 

NORTH  AMERICAN  ROCKWELL  CORP,  ROCKETDYNE  DIV. 
NOCLEATION  AND  GROWTH  OF  ICE  CRYSTALS, 
H68-00093  03A  H1  10A 

NORTH  CAROLINA  LAH  REVIEH,  CHAPEL  HILL. 

INTRODUCTION  TO  HATER  USE  LAH  IN  NORTH  CAROLINA, 
H68-00111  06D  HI  10A 

NORTH  CAROLINA  STATE  UNIV.  RALEIGH. 

A  SYSTEMS  ANALYSIS  APPROACH  TO  SANITARY  ENGINEERING  DESIGN 

PROBLEMS    THE  TRICKLING  FILTER, 

H68-00871  06B  H1   03 

NORTH  CAROLINA  STATE  UNIV.,  RALEIGH. 

RELEASB  OF  HERBICIDES  FROM  CLAY  MINERALS  AS  A  FUNCTION  OF 

SOIL  MOISTURE, 

H68-00906  05B    HI    11A 
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NORTH  CAROMHA  ONIV,  CHAPEL  HILL. 
REAL  PROPERTY  -  RIPARIAN  RIGHTS, 
168-01381  06E  HI  118 

NORTH  CAROLINA  ONIV.,  CHAPEL  HILL. 

LAKF-ORIENTED  SUBDIVISIONS  IN  NORTH  CAROLINA    DECISION 
FACTORS  AND  POLICY  INPLICAT IONS  POR  ORBAN  GROWTH  PATTERNS-- 
PART  II  -  CONSUMER  DECISIONS, 
R203272  68A  »1   09 

NORTH  CAROLINA  ONIV.,  DEPARTMENT  OP  ENVIRONMENTAL  SCIENCES 
AND  ENGINEERING,  CHAPEL  HILL. 

THE  HIERARCHY  OF  HATER  QOALITY, 

868-01257  03D  HI  11B 

NORTH  CAOCASOS  BRANCH  OF  CIVIL  ENGINEERING  RESEARCH 
INSTITUTE,  GOSSTROY,  USSR,  STAVROPOL. 

EFFECT  OF  HIGH  TEHPERATURES  ON  THE  CHEMICAL  COMPOSITION  OF 

GROUND  HATERS, 

H68-00676  02K  H1  1 1A 

NORTH  DAKOTA  GEOLOGICAL  SURVEY,  GRAND  FORKS. 

THE  FLOOD  PROBLEM  III  GRAND  FORKS-EAST  GRAND  FORKS, 
H68-00037  03B  HI  10A 

NORTH  TEXAS  STATE  ONIV.,  DENTON. 

DISPERSAL  OF  VIABLE  ALGAE  AND  PROTOZOA  BY  HORSE  FLIES  AND 
MOSQUITOES  (DIPTERA   TABANIDAE,  COLICID&E), 
R202971  67A  »1   08 

NORTHEAST  MARINE  HEALTH  SCIENCES  LABORATORY,  PUBLIC  HEALTH 
SERVICE,  US  DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  HELFARE, 
NARRAGANSETT,  HI. 

TRACE  METAL  ACCUMULATION  BY  ESTtlARINB  HOLLOSKS, 

H68-0001U  05A  HI  10A 

NORTHEASTERN  ILLINOIS  PLANNING  COMMISSION,  CHICAGO, 
ILLINOIS. 

THE  HATER  RESOURCE  IN  NORTHEASTERN  ILLINOIS   PLANNING  ITS 

USE, 

S68-00813  06D  HI   03 

NORTHEASTERN  ILL.  PLANNING  COBB.,  CHICAGO. 

HATER  RESOURCES  AS  AN  ELEMENT  OF  URBAN  PLAN8ING, 
H68-00989  06B  HI  11A 

NORTHEASTERN  ONIV,  BOSTON,  BASS  NEH  YORK  UNIV,  NEW  YORK. 
HATHEHATICAL  HODEL  FOR  HATER  POLLUTION  CONTROL  STUDIES, 
H68-00881  05D  H1   03 

NORTHWESTERN  UNIVERSITY,  EVANSTON,  ILL  AND  CORNELL 
UNIVERSITY,  ITHACA,  HY. 

AH  ANALYSIS  OF  THE  ECONOMICS  OP  WASTEHATER  TREATBENT, 

H68-00392  05G  HI  10B 

NORTHWESTERN  UNIVERSITY,  EVANSTON,  ILL  AND  THE  AMERICAN 
UNIVERSITY,  WASHINGTON,  DC. 

PERPOHBANCE  CRITERIA  FOR  EVALUATING  ECONOMIC  DEVELOPMENT 

POTENTIAL    AN  OPERATIONAL  APPROACH, 

H68-006U8  06B  H1  10B 

NORTHWESTERN  UNIVERSITY,  EVANSTON,  ILL. 

OPTIMIZATION  ANALYSIS  FOR  BIOLGOCIAL  FILTER  DESIGH, 
W68-00393  05G  HI  10B 


NORTHHESTEBH  nHIV,  EVANSTON. 

THE  PROFILE  OF  A  RANDOH  STREAM, 
W68-0097U 


02E  H1  11A 


NOHTHHESTERN  UNIV.,  EVANSTON,  ILL. 

STRENGTH  BEHAVIOR  OF  AN  ANISOTBOPICALLY  CONSOLIDATED 

REMOLDED  CLAY, 

R202585  67»  HI   03 

NORWEGIAN  GEOTECH  INST.,  OSLO. 

PROGRESSIVE  FAILURE  IN  SLOPES  OF  OVERCONSOLIDATED  PLASTIC 
CLAY  AND  CLAI  SHALES — THE  THIRD  TERZAGHI  LECTURE, 
B202513X67A  H1   02 

NORHICH  UNIVERSITY,  NORPIELD,  VERMONT. 

A  TANK  FOR  DEMONSTRATING  ALLUVIAL  PROCESSES, 
B203226  68A  HI   09 

NOTRE  DABE  LAW  SCHOOL,  NOTRE  DAME,  INDIANA. 
SURFACE  HATER  DRAINAGE, 
W68-00U27  OUA  HI  10B 

NOTTINGHAM  UNIV.,  DEPARTMENT  OF  CIVIL  ENGINEERING, 
NOTTINGHAM,  ENGLAND. 

SOLUTION  OF  AN  UNUSUAL  SUBSURFACE  DRAINAGE  PROBLEM, 

H68-00328  02F  W1  10B 

NOTTINGHAM  UNIV.,  ENGLAND. 

VARIATIONS  OF  EVAPORATION  IN  TIME  AND  SPACE — I.  STUDY  OF 
DIRUNAl  CHANGES  USING  EV APORIHETERS  AND  GRASS  LYSIMETERS, 
R202603X67A  W1   03 


THE  STABILITY  OF  A  SIMPLE  SURGE  TANK, 
R202666X67A  W1 


OK 


NTL  ENGG  CO,  IHC,  SAN  FRANCISCO,  CALIF. 

PRACTICAL  APPLICATION  OF  DYNAMIC  CRITERIA  TO  SEISMIC 

ANALYSIS  OF  EARTH  DAMS, 

R202510  67A  H1   02 

OAKLAHOMA  STATE  UNIV.,  STILLWATER. 

TRANSPIRATION  PATTERNS  OF  WHEAT,  BARLEY  AND  OAT  SEEDLINGS 
UNDER  VARYING  CONDITIONS  OF  SOIL  MOISTURE, 
H68-01190  03F  H1  11B 

OFPICE  OF  ECONOMIC  OPPORTUNITY,  WASHINGTON,  D.  C. 


PLANNING,  PROGRAMMING  AND  BU DGETING--THE  QUIET  REVOLUTION  IN 
GOVERNMENT  PLANNING  TECHNIQUES, 
R2029U7X68A  "1   08 

OFFICE  OF  SCI.  AND  TECHNOL,  EXEC.  OFFICE  OP  THE  PRESIDENT, 
WASHINGTON,  D.  C. 

TOTAL  MANAGEMENT  OP  HATER  RESOURCES, 

B202672X67A  W1   04 

OPPICE  OF  THE  FEDERAL  REGISTER,  WASHINGTON,  DC. 

CONSERVATION  OF  POWER  AND  WATER  RESOURCES  -  GRANTS  POR  WATER 
POLLUTION  CONTROL  -  PUBLIC  HEARINGS  UNDER  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT. 
W6B-00640  05G  W1  10B 

OHIO  STATE  UNIVERSITY,  COLUMBUS,  OHIO. 

COMPETITIVE  RESPONSE  TO  MOISTURE  STRESS  OF  A  WINTER  ANNUAL 

OP  THE  SONORAN  DESERT, 

W68-00260  021  HI  10A 

OHIO  STATE  UNIVERSITY,  COLUMBUS. 
LONG-TERM  DEFORMATION  IN  CLAY, 
H68-01198  08D  W1  11B 

OHIO  STATE  UNIV.,  COLUMBUS. 

DEVELOPMENT  OF  A  NATURAL  LABORATORY  FOB  THE  STUDY  OF  ACID 

MINE  DRAINAGE, 

R202911  68A  W1   07 

SULFIDE  TO  SULFATE  REACTION  STUDIES, 
R203109  68A  W1   09 

MOISTURE  STRESS  IN  A  VEGETATIONAL  CONTINUUM  IN  THE  SONOBAN 

DESERT, 

W68-01103  03F  W1  1 1B 


OHIO  STATE  0,  COLUMBUS. 
HATER  POLLUTION  CONTROL, 
H68-007H7 


05G  W1  11A 


OKLAHOMA  GAS  AND  ELEC.  CO.,  OKLAHOMA  CITY. 

PREPARATION  IS  KEY  TO  RELIABILITY  OF  OIL-FILLED  EHV 

APPARATUS, 

R202615X67A  «1   03 

OKLAHOMA  STATE  UNIVERSITY,  AGRICULTURAL  ENGINEERING 
DEPARTMENT. 

PASTURE  PITTING  IMPLEMENTS  RATED, 

H68-00725  03F  H1  11A 

OKLAHOMA  STATE  UNIVERSITY,  STILLHATER. 

SOIL  MECHANICS  AND  FOUNDATIONS,  CHAPTER  3--SEEPAGE  OR  FLOW 

OF  WATER  THHOUTH  SOILS, 

H68-00572  02J  H1  10B 

OKLAHOMA  STATE  UNIV.,  STILLHATER. 

ECOLOGICAL  FACTORS  AFFECTING  TURBIDITY  AND  PRODUCTIVITY  IN 
PRAIRIE  PONDS  IN  THE  SOUTHERN  GREAT  PLAINS, 
R203009  67A  "1   09 

EFFECTS  OF  REPEATED  DROUGHT  PERIODS  ON  PHOTOSYNTHESIS  AND 

SURVIVAL  OF  CEREAL  SEEDLINGS, 

H68-01188  03F  HI  11B 

OKLAHOMA  UNIV.,  NORMAN. 

THEORY  AND  CALCULATION  OF  CORONA-CAUSED  RADIO  INTERFERENCE 

FROM  EHV  LINES — PART  I. 

R202«7it  67  H1   01 

ONTARIO  DEPARTMENT  OF  MINES,  TORONTO,  CANADA. 

PLEISTOCENE  GEOLOGY  AND  GROUND  WATER  RESOURCES,  TOWNSHIP  OF 

ETOBICOKE, 

H68-00516  OtB  HI  10B 

ONTARIO  HYDRO-RESEARCH,  TORONTO,  CANADA. 

POHER  LINE  CARRIER  ON  INSULATED  BUNDLE  SUBCONDUCTORS  OF  DC 

AND  AC  TRANSHISSION  LINES, 

B202738X68A  »1   05 

ONTARIO  HYDRO,  TORONTO,  CANADA. 

GENERATOR  INSULATION  TESTING  BY  CONTINUOUS  TIME-FUNCTION 
APPLICATION  OF  DIRECT  VOLTAGE, 
B202658X67A  W1   OU 

ONTARIO  HATER  BESOORCES  COMMISSION,  TORONTO,  AND  MUNICIPAL 
LABORATORIES,  HAMILTON,  ONTARIO. 

MACROINVERTEBRATE  COMMUNITIES  OF  THE  SEDIMENTS  OF  HAMILTON 

BAY  ARD  ADJACENT  LAKE  ONTARIO, 

H68-00566  05C  W1  10B 

OBEGOH  COLLEGE  OP  EDUCATION,  MONMOUTH. 

STREASFLOW  FLUCTUATION,  BAR  ROUGHNESS,  AND  BED  LOAD 

MOVEMENT    A  HYPOTHESIS, 

W68-010H1  02E  W1  11B 

OREGON  STATE  SANITARY  AUTHORITY,  PORTLAND,  OREG. 
QOALITY  LEGISLATION  AND  STANDARDS, 
W68-003U9  05G  W1  1 0B 

OREGON  STATE  UNIVERSITY,  CORVALLIS,  OREG. 
WATER  AND  ENVIRONMENTAL  QUALITY. 
H68-003K2  05G  HI  10B 

OREGON  STATE  UNIVERSITY,  DEPARTMENT  OF  OCEANOGRAPHY, 
CORVALLIS,  OBEG. 

THE  RELATIVE  CONTRIBUTION  OF  PARTICULATE  CHLOROPHYLL  AND 

BIVER  TRIPTON  TO  THE  EXTINCTION  OF  LIGHT  OFF  THE  COAST  OF 

OREGON, 

W68-00574  02E  HI  10B 

OREGON  STATE  UNIV.,  CORVALLIS,  DEPT.  OF  AGRICULTURAL 
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ORE-PUB 

ECONOMICS. 

THE  ECONOMICS  OF  MASSIVE  INTER-BASIN  WATER  TRA1SFERS 
W68-00997  05B  g,  1U 

OREGON  STATE  UNIV.,  CORVALLIS,  OREGON  AGRICULTURAL 
EXPERIMENT  STATION. 

WATER  RESOURCES  ALLOCATION,  EXTRAMAHKBT  VALUES,  AND  MARKET 

CRITERIA    A  SUGGESTED  APPROACH, 

W68-01111  06B  g,  ,,„ 

OREGON  STATE  UNIV.,  CORVALLIS. 

STUDIES  ON  EFFECTS  OP  WATERSHED  PRACTICES  ON  STREAMS 

PROGRESS  REPORT, 

R202916  67A  wl   07 

ACCLIMATION  OF  FISH  TO  LOW  OXYGEN   FINAL  REPORT 
R20296U  67A  gi   08 

OREGON  STATE  UNIV.,  CORVALLIS.   DEPT.  OF  FISHERIES  AND 
WILDLIFE. 

TEMPERATURE  AND  CURRENT  OBSERVATIONS  IN  CRATER  LAKE,  OREGON 

W68-0095*  02H  W1  7 1 A 

OREGON  UNIV.  ,  EUGENE. 

FEDERAL  WATER  RESOURCE  DEVELOPMENT, 
W6R-00116  068  81  10A 

OSAKA  INST.  OP  TECH.,  JAPAN. 

THP  DOMINANT  PERIOD  OP  MICROTREMORS  AND  ITS  APPLICATION  TO 

THE  INVESTIGATION  OP  LANDSLIDES, 

R202523  67A  g1   02 

OSKAR  V.  MILLER  INST,  OBERNACH,  WEST  GERMANY 

DPVPLOPMPNTS  TO  IMPROVE  ECONOMY,  C APACIT Y, " AND  EFFICIENCY  OP 

STRUCTURES  CONTROLLING  THE  PASSAGE  OF  PLOOD  WATER  THROUGH 

RESERVOIRS, 

R202429  67A  gi   01 

OTSU  HYDROBIOLOGICAL  STATION,  OTSU,  JAPAN. 

PALEOLIMNOLOGICAL  STUDY  ON  ANCIENT  LAKE  SEDIMENTS  IN  JAPAN 
W68-00681  02H  wl  111 

OTTAWA  UNIV.,  ONTARIO. 

EXPERIENCE  WITH  SOME  VIBRATING  WIRE  INSTRUMENTS 
R20211*  67A  wl   01 

O'BRIEN  AND  GERE,  CHARLOTTE,  NC  AND  NORTH  CAROLINA  STATF 
UNIVERSITY,  RALEIGH. 

THE  APPLICATION  OP  OPTIMIZATION  TECHNIQUES  TO  TEXTILE  HILL 

WASTE  TREATMENT, 

W6R-00«00  05D  Wl  10B 

PACIFIC  NORTHWEST  WATER  LABORATORY,  PWPCA,  CORVALLIS 
OREGON.  ' 

EUTROPHICATION  PROBLEMS  AND  PROGRESS, 

W68-00178  05C  Wl  10B 

PACIFIC  SOUTHWEST  REGION  PLANNING  OFFICE,  SAN  BERNARDINO 
CALIF. 

COMPREHENSIVE  RIVER  BASIN  PLANNING, 

R202862X66A  N1   07 

PAKISTAN  POREST  INSTITUTE,  PESHAWAR. 

CRIB  DAMS  FOR  CONTROL  OF  SEDIMENT  AND  STREAMBED  EROSION  AND 
THEIR  SUITABILITY  POR  CONDITIONS  IN  PAKISTAN 
"68-01179  08D  W1  1  IB 

PENNSYLVANIA  DEPARTMENT  OF  FORESTS  AND  WATERS,  HARRISBURG 
PA. 

DESIGN  HYDROGRAPHS  POR  PENNSYLVANIA  WATERSHEDS. 

W68-00S59  02A  Wl  10B 

PENNSYLVANIA  STATE  UNIVERSITY,  UNIVERSITY  PARK 

SIGNIFICANCE  OF  ESCHERICHIA  COLI  SEROTYPES  IN  WASTEWATER 

EFFLUENT, 

H203220X67A  wl   09 

PENNSYLVANIA  STATE  UNIV,  UNIVERSITY  PARK. 

TWO  WEIRS  POR  ACCURATE  STREAM-GAGING  OP  SHALL  WATERSHEDS, 
W68-00970  07B  Wl  11A 

AN  EVALUATION  OP  THE  USE  OF  ESCHERICHIA  COLI  SEROGRODPS  AS  A 
BEANS  OF  TRACING  MICROBIAL  POLLUTION  IN  WATEB, 
W68-00972  05A  W1  11A 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY  PARK. 

PURPOSE  AND  PERFORMANCE  OF  PEAK  PREDICTIONS, 
R202539  67A  H 1   02 

THE  HYDROLOGIC  IMPORTANCE  OF  TRANSPIRATION  CONTROL  BY 

STOMATA, 

R202930  67A  gi   07 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 
STRUCTURAL  MODELS--M ATERI AL , 
R202U61X67A  gi   01 

PHILADELPHIA  ELECTRIC  CO,  PA  AND  AMERICAN  ELECTRIC  POWER 
SERVICE  CORP,  NEW  YORK,  N  Y. 

STUDIES  ON  THE  INTEGRATION  OP  A  D-C  TRANSMISSION  LINE  INTO 

AN  A-C  NETWORK, 

868-01218  08C  Wl  11B 

PHILADELPHIA  ELECTRIC  CO.,  PA. 

PORTABLE  SAFETY  GROUNDING  EQUIPMENT  TESTS, 
R20277IIX67A  H1   05 

PHILADELPHIA  ELEC.  CO. 
SIMPLIFIED  LOAD  FLOW, 
R202U77X67A  gi   01 
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PHILADELPHIA  ELEC.  CO.,  PA. 

PROPOSED  FRICTION  DAMPER  POR  GALLOPING  CONDUCTOR  WAVPS. 

R202659X67A  g-j  qu 

PILOT  PLANT,  ENGINEERING  DEPT.,  CITY  OF  TRENTON,  MICHIGAN 

PHOSPHOROUS  REMOVAL  IN  WASTEWATER  BY  A  MODIPIED  ACTIVATED 
SLUDGE  PROCESS,  l»nrED 

W68-00909  0SD  g,  1U 

PIPE  LININGS,  INC.,  WILMINGTON,  CALIF. 

CEMENT  MORTAR  LINING  OP  LARGE  DIAMETER  WATER  PIPELINES, 

R202829X6fiA  ^i  qc 


PITTSBURGH  PLATE  GLASS  CO. 
ADHESIVES, 
R202*3*X67A 

PROTECTIVE  COATINGS, 
B202»35X67A 


SPRINGDALB,  PA. 
Wl   01 

W1   01 


PITTSBURGH  UNIV. 

STOCHASTIC  ANALYSIS  OP  DAILY  RIVES  FLOWS, 
868-000*7  02B  g,  104 

PITTSBURGH  UNIV.,  PI. 

A  DISSIPATIVE  RIVER  FLOW  MODEL, 
R202886X68A  g-|   07 

STREAM  POLLUTION  AND  THE  ALLEGHENY  SANITARY  AUTHORITY 
W68-00905  06E  g,  m 

PITTSBURGH  UNIV.,  PITTSBURGH. 

THE  HICRODISTRIBUTION  OF  STREAM  BENTHOS. 
"68-0091*  Q2H  W1  111 

PITTSBURGH,  UNIV. 

AUTOCORRELATION  AND  SPECTRAL  ANALYSES  IN  HYDROLOGY 
W68-000*6  06B  Wl  10A 

PLASTIC  CONSTRUCTIONS  LTD,  BIRMINGHAM,  ENGLAND. 
LARGE  BORE  HD  POLYETHYLENE  PIPE, 

R203003X68A  H1   08 

PMT  ASSOCIATES,  INC.,  SACRAMENTO,  CALIF. 
HYDRAULIC  DESIGN  OF  LARGE  SIPHONS, 
R2030*6X66A  H1   09 

POLISH  ACADEMY  OF  SCIENCES,  GDANSK,  POLAND. 

THE  PROBLEM  OF  FILTRATION  AROOND  SEEPRINGS  OF  BOTTOH 

CULVERTS  IN  EARTH  DAMS, 

R203102  67A  u1   09 

POLYTECH  INST.,  TURIN,  ITALY. 

BEDROCK  STABILITY  BEHAVIOR  WITH  TIME  AT  THE  PLACE  MOULIN 

ABCH-GBAVITT  DAM, 

B202501  67A  gi   02 


HONASH  UNIVERSITY, 


POMONA  COLLEGE,  CLAREMONT,  CALIF. 
CLAYTON,  VICTORIA,  AUSTRALIA. 

AUSTRALIAN  DESERT  MICE    INDEPENDENCE  OF  EXOGENOUS  WATER. 

868-0028*  021  Wl  10A 

PORTLAND  CEMENT  ASSOCIATION,  CHICAGO,  ILL. 

SHEAR  AND  MOMENT  TRANSFER  BETWEEN  CONCRETE  SLABS  AND 

COLUMNS, 

R202812I68A  gi   06 

FIELD  AND  LABORATORY  STODIES  ON  THE  REACTIVITY  OF  SAND- 
GRAVEL  AGGREGATES, 
R202813X68A  gi   06 

PORTLAND  CEMENT  ASSOC,  CHICAGO,  ILL. 

ARCH  DAM  LAYOUT  FACILITATED  BY  USE  OF  COMPUTER. 
B202556X67A  gi   02 

PORTSMOOTH  COLLEGE  OP  TECHNOLOGY,  ENGLAND. 
SWELLING  CHARACTERISTICS  OP  ROCK, 
B203151X68A  gi   09 

POWER  RESEARCH  INSTITUTE,  BRNO,  CZECHOSLOVAKIA. 
RESULTS  OF  TESTS  ON  KOO-KV  TRANSMISSION  LINES, 
R203087X68A  gi   09 

PRESTPESSED  CONCRETE  OF  COLORADO,  INC.,  DENVER. 

GRAPHS  FOR  THE  DIRECT  DESIGN  OF  PRESTBESSED  CONCRETE 

HEHBEBS, 

B202728X67A  gi   05 

PRICE  WATEBHOOSE  AND  CO,  CHICAGO,  ILL. 

PATHWAY  TO  PBOPIT    THE  MANAGEMENT  INFOBHATION  SYSTEM. 
R202521X67A  gi   02 

PRINCETON  CREATIVE  RESEARCH  INC.,  N.  J. 
HOW  TO  SHARPEN  YOUR  LISTENING  SKILLS, 
R202988X68A  gi   08 

PRINCETON  UNIV.,  N.  J. 

ESTIMATING  THE  EFFICIENCY  OF  PROTOTYPE  POMPS  FROM  MODEL 

TESTS, 

R202665X67A  gi   o* 

PROCTER  AND  GAMBLE  CO..  CINCINNATI,  OHIO. 

EFFECT  OF  TALLOW  ALCOHOL  ADDED  TO  SOIL  ON  THE  TENSION,  FLOW, 

AND  EVAPORATION  OF  SOIL  WATEB, 

"68-01173  02G  Wl  11B 

POBLIC  HEALTH  SERVICE,  PHILADELPHIA.  PA. 

USE  OF  SYSTEMS  ANALYSIS  IN  ESTUARINE  WATER  POLLUTION 

CONTROL, 

"68-01162  05G  Wl  11B 
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PUBLIC  HBALTH  SBRVICB,  WASHINGTON,  D.  C. 

STUDY  OF  THB  MIGRATION  AND  SPAVINING  DISTBIBUTION  OP  THE  RUNS 
OF  CHINOOK  »ND  COHO  III  THE  GREEN-DU WANISH  RIVER  SYSTEH  IN 
THE  FALL  OF  1965, 
R202969  67A  Wl   08 

PUBLIC  PIR  CORP.  GREECE,  ATHENS. 

LOCATION  OF  A  SURGE  TANK  IN  RELATION  TO  SPEED  REGULATION, 
R202670X67A  "'   0« 

PUBLIC  SERVICE  CO.  OF  COLORADO,  DENVFR. 

HIGH-ALTITUDE  IMPULSE  AND  SWITCHING  SURGE  TESTS  ON  A  GUYED  V 

TOWER, 

R2027U0X68A  *"   05 

PUBLIC  SERVICE  ELECTRIC  AND  GAS  CO.,  NEWARK,  N.  J. 

CONTAMINATION  TESTING  OF  ARRBSTERS  FOR  5O0-KV  SYSTEMS, 
R202898X68A  HI   07 

PUBLIC  SERV.  ELECTRIC  AND  GAS  CO.,  NEWARK,  N.  J. 

A  METHOD  FOR  CALCULATING  TRANSMISSION  SYSTEH  RELIABILITY, 
R202U26I67A  "1   01 

PURDUE  RESEARCH  FOUNDATION,  LAFAYETTE. 

■DISPERSION  DURING  FLOW  IN  HETBROGBNEOUS  POROUS  MEDIA", 
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HYDROGRAPHS  OF  EPHEMERAL  STREAHS  IN  THE  SOUTHHEST, 

H68-01092  01A  H1  1  1 B 

n.  S.  DEPT.  OF  AGRICULTURE,  URBANA   ILLINOIS  STATE  HATER 
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U.  S.  DEPT.  OF  AGRICULTURE,  WESLACO,  TEX.,  AGRICULTURAL 
RESEARCH  SERVICE. 

RELATIVE  TURGIDITY  TECHNIQUE  FOR  SCHEDULING  COTTON 

(GOSSYPIUM  BIRSUTnM)  IRRIGATION, 
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U.  S.  GEOLOGICAL  SURVEY,  ALRUOUERQUE,  N.  HEX. 
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HATER  IN  PHREATOPHYTKS. 

H68-00300  OJB  H1  10A 
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U.  S.  GEOLOGICAL  SURVEY,  HATER  RESOURCES  DIVISION,  CARSON 
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WATERS    AND    W ATERCOU RSES- RIPARIAN    OWNER    OF    BOTH    SIDES    OF    NON- 
NAVIGABLE    STREAM    HELD    ENTITLED    TO    ENJOIN    REPEATED    TRESPASS 
BY    FISHING. 
W68-00222  06E    W1     10A 

BIGHTS    AND    REMEDIES    IN    THE    LAW    OF    STREAM    POLLUTION. 
W68-00200  05G    W1     10A 

VIRGINIA    POLYTECHNIC    INSTITUTE,    BL*CKSBUBG. 

LIME    TREATMENT    FOR    REMOVAL    OF    PHOSPHATE    FROM    DIGESTER 

SUPERNATANT    LIQUOR, 

R203225   68*  91      09 
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R202623X67A 

B202624X67A 

R202625X67A 

R202626X67A 

B202627X67A 

B202628X67A 

R202629X67A 

R202630X67A 

R202631X67A 

R202632X67A 

R202633  67A 

R202614  67A 

R202635  67A 

R202636  67A 

B202637  67A 

R202638  67A 

R202639  67A 

R202640X67A 

R202641  67A 

B202642  67A 

B202643X67A 

R202644X67A 

R202645X67* 

R202646X67A 
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H202648X67A 
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R202650X67A 

B202651X67A 
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R202653X67A 

R202654X67A 

R2026S5X67A 

R202656X67A 

R202657X67A 

R202658X67A 

B202659X67A 

R202660X67A 

R202661  67A 

B202SS2X67A 

B202663X67A 

B202664X67A 

B202665X67A 
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B202669XS7A 

R202670X67A 

R202671X67A 
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R202734X67A 

B202735  67A 

R202736  67A 

R202737X68A 

R202738X68A 

R202739X68A 

R202740X68A 

R202741  67A 

R202742X67A 

R202743X67A 

R20274U  67A 

R202745  67A 

R202746  67A 

R202747  67A 

R202748  67A 

R202752X67A 

B202753X67A 

B2027S4X67A 

B202755X67A 

B202756X67A 

R202757  fi7A 

B202758  67A 

R202759  67A 

B202760  67A 

B202761  67A 

B202762  67A 

R202763  67A 

R202764X67A 

B202765X68A 

B202766X68A 

B202767  67A 

B202768  67A 

B202769X67A 
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R202771X68A 
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R202966  67A 
R202967  68A 
R202968  67A 
R202969  67A 
R202970  67A 
B202971  67A 
R202972  68A 
R202973  67A 
R20297U  67A 
R202975  66A 
R202976X67A 
R202977X67A 
R202978  67A 
R202979  67A 
R202980  66A 
R202981  67A 
R202982  67A 
R202983  67A 
R202981  68A 
R202985  68A 
R202986  68A 
R202987  68A 
R202988XS8A 
R202989X68A 
R202990  68A 
R202991  68A 
R202992  67A 
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B202994  68A 
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R203002X68A 
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R20-H68 

R203087X68A 
R203O88X68A 
R203090X68A 
B203091X68A 
B203092X68A 
8203093X68A 
B203094X68A 
8203095X68A 
R203096X68A 
R203097  68A 
R203098X68A 
R203099X68A 
R203100  68A 
R2031O1  68A 
R203102  67A 
R203103  67A 
B203104  68A 
R203105  68A 
R203106  68i 
R203107  68A 
R203108  68A 
R203109  68A 
R2031 10  67A 
R203111  67A 
R203112  68A 
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R203124  67A 
R203125  67A 
R203126X67A 
B203128X67A 
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R20313O  68A 
B20313U67A 
R203132  67A 
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R203135X67A 
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R203139X67A 
R203140  68A 
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868-00765 

868-00766 

868-00767 
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868-00769 
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868-0077  1 
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